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22 March 1962

Dear Don!

It is a good idea about this time to summarize where we stand on the

development of our A«12 escape system and, incidentally, to compare
STATIN_H_to the B=58 capsule, which is currently being tested.
Enclosed is a USAF report, composed by the Air Safety Group at

The conclusions of this report fully substantlate the stand

that I have taken for a long time, that capsules are not the desirable
system, nor are they really necessary, for escape from aircraft
similar to the A-12 and the Century Series Fighters in performance,
Certainly, some day we will probably use capsules for escape from
satellites, but, to this point, I have found little reason to change my
thinking in regard to escape from manned, winged aircraft.

The other day I reviewed, also, the 1961 summary of escapes by

means of ejection seats from Navy and Air Force aircraft. There

is still a lot of work to be done to improve the reliability of existing

types of ejection seats and parachutes, a great deal of which I think

we have accomplished on the A~12 system. You are well aware of

our tests, which have demonstrated safe escapes at air speeds as

low ag 65 knots on the ground up to Mach numbers of 3,2 at STATINTL
The above mentioned Air Force and Navy reports, however, emphasize
again that the vast majority of ejections from current day service air~
craft are at altitudes under 5, 000 feet and air speeds under 300 knots.

The emphasis which we have placed on trying to get to a zero velocity
escape system is well known to you. There is little evidence that
escapes from very high altitude and Mach numbers are required. Of
course, because of the A~12 mission, special circumstances apply
and fortunately, working with you people, we have been able to come
up with an excellent all-around escape system.

We have made a comparison of the A-12 escape system and what
would happen if we put in the Bw~58 capsule., It should be noted that,
first, the fuselage cross section is increased 3,7 square feet, and the
fuselage must be 6 inches longer, with the capsule, Taking the very
most favorable approach for the capsule, the empty weight of the air=~
craft is affected as indicated below:
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B«58 Capsule + Man 695 lbs,
Aw~l2 Seat + Man 421
Difference 274 1bs.

Structural Revisions
Necessary 275 lbs,

Total Additional 559 1bs,

This weight estimate to install the capsule is probably on the light
side, in that no allowance has been made for fore and aft fairings,
additional basic fuselage structure to carry this heavier load, the
fuselage structure to absorb the heavier catapult reactions upon
ejection, and the control system changes to get the stick inside the
capsule,

We have made a rough estimate of what the added empty weight and
drag would do to the A=12. As you know, to carry the added empty
welght the same distance would require an increase in gross weight

of 3930 pounds, and the cruising ceiling would be reduced by 1300 feet,
These performance reductions would be totally unacceptable, Further-
more, I feel that the B~58 seat is so complex that I see it leading to
accidents and fatalities rather than reducing them. For instance,
there are 15 safety pins which must be placed in the B~58 capsule

for safety on the ground. There are somewhere between three and
four times as many explosive initlators on the B~58 as on our seat,

Of aperational interest are the attached pages from the B~58 and

the A~12 flight manuals, You will note the B=58 warning on use of

the capsule at low levels; whereas we feel confident of escape success
at 65 knots on the runway. I know of no other flight manual that states
this,

As a result of our program to date, we have;

1. Proven low level capability from 65 to 300 knots on the
runway. Slower speeds will be checked at the conclusion
of parachute tests,

2. Accomplished sled runs at Edwards AFB. Five runs were
successfully completed, encompassing 109 to 450 knots, in
seven weeks. This attests to the reliability of the over~all
ejection system. I know of no other program which has
been completed at Edwards in less than six months.
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3. Developed and qualified new parachute timers, which produce
220 1bs, pull on the pins, This is a much needed piece of
hardware, which will probably be used in other USAF para~
chute systems,

4, Developed and qualified a speed sensor, which is the heart
of low level capability. This permits .6-second seat-man
separation below 300 knots and 2~second seat-man separation
above 300 knots.

5, Proven 35-foot canopy operations for slow and high speed
ejections, This provides crew member safety on landing.

6. Accomplished wind tunnel runs to Mach 3,2 on 60~ and
78«inch drogue parachutes for high altitude stability use.
See report enclosed, These drogues are structurally proven
but to date have not consistently stabilized a free«falling
dummy. Live jumps are to be used to evaluate the serious~
ness of this problem.

7. Developed and qualified ejection seat pyrotechnic devices
for high temperature environments, These devices and their
related charges will undoubtedly become USAF inventory in
time,

In summary, I believe we have provided a very advanced escape system
in the A~12, which should be adapted to many other types of aircraft,
and I am sure that its safety record will be substantially better than
that of capsules similar to the one in the B~58 or the |

proposal, STATINTL

Incidentally, we have studied capsules quite completely, and I am
attaching a copy of the F~104 study recently completed for the Air Force.

We have one remaining problem, of which you are aware, which is the
dummy stability problem when free falling on the drogue chute., We do
not believe this to be major, and expect to solve it shortly.

Sincerely,

Attachments (5)
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STATINTL
A4
SURJECT: INTERIM REPORT ON AEROMEDICAL
PROTECTIVE EQUIPMENT 19 May 62
This report is an attempt to give in summarized, narrative, but preliminary
form the description of the functions and current status of all the
environmental control, escape and survival systems for the program concerned.
A subsequent report will concern itself in more detail with the actual
production specifications, production dates, and wnit costs. The systems
are divided into their component parts thusly:
1. Ship-Mounted Pneumstic and Oxygen Controlled Egquipment:
A. Oxygen Control Panel Assembly
B. Disconnect Asgsembly, Suit Ventilatlon
c. Bracket Support, Vent Valve
De Indicator, Oxygen Overboard
E. Valve Assembly, Filler
F. Disconnect Assembly, Oxygen, Dual
G. Gage, Dual, High Pressure (0-2000
H. Pressure Reducer and Oxygen Cylinder Assembly
I. Valve Assembly, Self-Checking
J. Cylinder, High Pressure
K. Werning Light, Depleting Oxygen Supply Pressure
L. Bracket Support, Pressure Reducer
M. Clamp
N. Valve Assembly, Suit Ventilation
0. Pressure Reducer Assembly.
II. Sult, Full Pressure
A. Helmet Assembly
B. Helmet
C. Regulator, Oxygen, Dual
E. Exhalation Valve, Single
F. Garment Assembly, Full Pressure
G. QGarment
‘H. Mounting Ring
I. Deflector
J Mounting Hardware
X. Disconnect
L. suit Controller, Oxygen, Dual
M. "0" Ring
N. Disconnect (undersuit)
0. Hose Assembly, Suit Controller
P. Hose Assembly, Suit Controller
III. Meaintenance Van
A. Basic Van
B. Altitude Chamber
o c. Test Stand
A&

STATINTL
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F. Bio-medical Instrumentetion
G. Oxygen Menifold

IV. Transport Van
A, Basic Van
B. Ventllation Console
c. Pilot Console
D. Oxygen Manifold
B. Suit Test Kit
F. Ventilation Pack
G. Bresathing Pack
H. Auxiliary Power Unit
I. Intercom System
Je Pilot Chairs

V. Ready Room
A. Lounge Cheairs
B. Ventilation Console
C. Intercom System
D. Pilot Console

VI. Escape System « Ejection Seat and Parachute Assembly
A. Ejection Seat
B. Actuator Pack
C. Parechute Pack
D. Drogue Release
E. Pad, Kidney Support

VII. Emergency Oxygen System
V1ll, Seat Pems, with Survival Kit

In accordence with over-all program philosophy, a basic design concept
has been complete duality of function. This includes the dual breathing
regulator, dual sult controller, complete duality in the panel-mounted
oxygen control unit, ship's oxygen. supply, as well as support hardware
such as disconnects, lines, controls, and emergency oxygen supply.

Qualification testing of the oxygen system components consisted of
a series of functional tests performed before, during and after
environmental testing of the oxygen package.

I. ©Ship-Mounted Pneumatic and Oxygen Controlled Equipment - all
qualified, with the exception of the oxygen control panel assembly and
the disconnect assemblies.

STATINTL
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A - Oxygen Control Panel Assembly - presently this is a
soft-seatl assembly. Plans are being made to change over to a hard-seat
assembly, primerily as a result of a recent on-board aircraft fire, (not
related to this program). This change will require field retro-fit and
will require re-qualification. The ship's oxygen control panel assembly
is mounted at a convenient location on the left-hand side of the cockpit
console. The panel, completely dual, consists of two oxygen supply "On-Off"
valves and two low pressure gages enclosed in a single housing. The "On-Off"
valves provide flow/no flow control of the ship's supply of oxygen from the
oxygen supply cylinder-reducer assembly through suiteble tubing to the
ship's quick disconnect. The "On-Off" valves 8lso provide the crew member
with a secondary oxygen supply depletion-balance control; i.e., 1f one of
the supply cylinders shows an excessive depletion rate, as compared to the
other supply cylinder, the reducer in the rapidly depleting system can be
turned off until the pressures in both systems are equal. The primary
depletion control is automatic, but may vary due to some slight mechanical
condition. The low pressure gages, connected independently to the low
pressure outlet side of the high pressure reducers, provides a direct reading
of' the oxygen pressure delivered to the helmet regulator.

B - Disconnect Assembly, Suit Ventilation - requires possible
change-over to a spring-loaded probe device because of anticipated
difficultiles with the seat pack rolling over snd forward upon eJjection
and preventing the man from successfully leaving the aircraft in the
event of emergency ejection. This will require re-gualification. The
- ventilation disconnect, an integral part of the vent system is mounted
on the crew member seat, and provides automatic separstion from the
suit vent system. Vent system separation occurs automatically during
pilot normal "stand-up" movements for ground emergency evacuation and
automatic lanyard controlled separstion occurs during in-flight
emergency seat ejection. A check valve is incorporated into the suit
half of the disconnect to prevent loss of suit pressure at disconnect
separation and also acts as a water check valve.

C - Bracket Support, Vent Valve -~ qualified. This is
attached to the seat, to hold the ventiletion hose in position relative
to the seat.

D - Indicator, Oxygen Overboard - qualified, contains a disc
vhich will blow if the burst disc blows, to prevent internal rupture and/or
contamination of the oxygen system.

E - Valve Assembly, Filler - qualified. This assembly 1s used
in servicing the ship's oxygen bottles.

STATINTL
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P, Disconnect Assembly, Oxygen, Dual - requires possible
change-over to a spring-loaded probe device and will require re-qualifica-
tion. Oxygen from the ship's supply is conducted through the "On-Off"
valves to the ship's supply. The disconnect is presently mounted at s
position on the front of the crew member's seat, permitting ease of
personal oxygen hose attachment and allowing vertical seat ad justment.
However, because of considerations referred to in (B) above, possible v
changes are anticipated. Presently, attachment of the personal oxygen
leads or hoses to the oxygen disconnect assembly 1s accomplished by
simple alignment of the leads to the disconnect and pressing into plsace.
Engagement of the leads into the disconnect mechanically locks them
into this position and automatically opens a check valve in the disconnect
allowing the oxygen to flow to the sult controller. This check valve
cannot close and cut off oxygen supply except by separation of leads
from the disconnect. Manual disconnect separation can be accomplished
by pulling up on the oxygen leads. A pull of approximetely thirty
pounds 1s required. The disconnect is also equipped with a lanyeard
operated separation mechenism. By attaching the lanyard to convenient
aircraft structure, the ejection of the seat during emergency sasircraft
abendonment will sutomatically separate the crew member from the oxXygen
disconnect and ship's oxygen supply. Check valves incorporated into the
crew member's personal oxygen leads automatically close to prevent loss
of emergency oxygen through the separated leads. The ejection bailout
action reacts upon a guided cable to the emergency oxygen system, causing
the emergency oxygen to be turned on providing the crew members with an
uninterrupted supply of oxygen.

G. Gage, Dusl, High Pressure - qualified. The dusal high
pressure gage 1siconnected independently to the inlet side (high pressure)
of thesoxygen high pressure reducers end provides a direct reading of the
pressure of oxygen stored in the supply cylinders. The dual high pressure
gage is enclosed in a single housing and is mounted on the left-hand
side of the cockpit instrument panel.

H. Pressure Reducer and Oxygen Cylinder Assembly = qualified.
The two high pressure oxygen reducer valver, connected independently to
the oxygen supply cylinders, reduces the outlet pressure of the supply
cylinders from the stored pressure of 2000 PST (mex) to a minimum delivery
pressure of 66 PSI at 100 LPM flow. Flow passages and arrangements of
internal parts are such as to maintain delivered pressures without
appreciable pressure drop during any conditions of demend, including s
maximum obtaineble flow volume of the helmet breathing regulator. The
contractor has been asked to place an "on-off" valve on the reducer For
re~-filling purposes. Requalification is not reguired.

I. Velve Assembly, Self-Checking - qualified: wmounted to the
reducer and screws into the oxygen bottle. A safety burst disc is
incorporated into the outlet port of the oxygen supply c¥linders. STATINTL
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The disc serves as a maximum pressure relief valve to prevent a hazardous

pressure build-up in the supply cylinders due to an abnormally high
temperature condition.

J. Cylinders, Oxygen, High Pressure - qualified. The oxygen

supply is contained in two stainless steel cylinders with a single cylinder

volume equel to 875 cu. in. (1750 cu. in. total capacity, 2 cylinders),
and a service pressure of 2000 PSI at 700 F. Only one bottle has been

s
£

L v

proof tested by the contrsctor to date. These bottles are not shatter-

proof to gun~shot.

K. Warning Light, Depleting Oxygen Supply Pressure (Switch,
High Pressure - qualified. Two red warning lights connected through

two pressure sensltive switches to the oxygen supply cylinders will turn

on the warning lights whenever the stored oxygen pressure in either
cylinder decreases to 400 PSIG. The warning lights are mounted on the
main instrument panel in the cockpit.

ﬁ. Bracket Support, Pressure Reducer - qualified.

M. Cleamps - quelified

N. Valve Assembly, Sult Ventilation - qualified. Thermal
protection is provided by the controlled flow of ventilation gas
through the suit. The ventilation control valve, mounted on the left-
hend cousole, is a variable flow valve enabling the pilot to manually

[

St

adjust the flow of ventilating gas from the ship's supply to the suit. ~ ~ L

0. Pressure Reducer Assembly - qualified. A spring-loaded
relief valve is installed on each reducer. Its function is to prevent
excesslve pressure bulld-up in the system due to leakage across the
reducer velve when the system is not in use. The valve is set to
relieve at a pressure between 120 and 140 PSIG.

ITI. Suit, Full Pressure: none of the suit hardware-has been
qualified, although the suit and its components are considered in good
operational condition, and in its entirely qualified by similarity.

The suit system, together with the conditioning system, will maintain
thermal and respirabtory balance for the pilot and provide emergency
protection against extremely high temperatures, wind blast and decom-
pression. During normal f£light, the suit is not pressurized and not
restrictive to movement. The suit ventiletion system maintains comfort

Lt

under the gas-tight and insulated clothing assembly. If a decompression

situation should occur, the suit offers complete pressurization while
ventilation and thermal protection continue unchanged. Movements will

be somewhat limited when the sult is pressurized but not enough to hamper

necegsary actions of the pilot. Altitude chamber runs, simulating

mission profiles of temperature extremes as well as altitude limits, have

been used in the sophistication and preliminary qualifications of the sg%t.

TATINTL
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0. Pressure Reducer Assembly - qualified. A spring-loaded
relief valve is installed on each reducer. Its function is to prevent
excessive pressure build-up in the system due to leskege across the
reducer valve when the system is not in use. The valve is set to relieve
at e pressure between 120 and 140 PSIG.

II. Suit, Full Presgure: none of the suit hardware has been
quelified, although the suit and its components are considered in
good operational condition, end in its entireiy qualified by similarity.
The suit system, together with the conditioning system, will maintain
thermal and respiratory balance for the pilot and provide emergency
protection ageinst extremely high temperatures, wind blast and decom-
pression. During normal flight, the suit is not pressurized and not
restrictive to movement. The sult offers complete pressurization while
ventilation and thermal protection continue unchanged. Movements will
be somewhat limited when the suit 1s pressurized but not enough to hamper
necessary actions of the pilot. Altitude chamber runs, simulating
mission profiles of temperature extremes as well as altitude limits,
have been used in the sophistication and preliminary quaslification of the
suit.

The suit controller is & combination high-flow, low-resistant
valve provided to regulate and maintain suit pressure. The vent section
of the valve uses a compensation diaphragm and aneroid controlled back=
pressure to maintain ebsolute suit pressure. The suit controller, mounted
on the right hand eide of the suit, is a completely dual unit, enclosed
in & single housing. The controller sutomatically maintains these
constant absolute suit pressures: primary system - 180 mm Hg.;
secondary system - 170 mm Hg.; subject to variatiéns in pressure
permitted for ventilation and allowsble suit leakage, whenever an atmospheric
pressure of 170 mm Hg. or less 1s reached. The controller maintelns the
necessary suit pressure by controlling the back pressure of the
ventilating gas. If the vehicle ventilating ges supply system becomes
inadequate or is lost, the demend section of the suit controller will
automatically supply gas pressure directly into the suit from the oxygen
supply system. The normal eircraft oxygen supply and the emergency
supply systems are connected to the suit controller to insure suit pre-
ssurization under all flight conditions. A water check valve is provided
in the controller to prevent the flow of water into the suit when
submerged in water.

The oxygen flow tester is an integral part of the suit
controller. It can be readlly reached with either hand and is so
designed to minimize its unintended operation by hend or arm movements.
The manusl oxygen flow tester enables the crew member to in-flight or
ground check the sult controller operation. The press-to-test 1s
activated by pressure of the crew-man's finger; the result of this
sction is to create artificially a demand condition within the
cgntroller corresponding to that which would be encountered at hikgh STATINTL
altitude.
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The action causes suit pressurization and & corresponding
increase in oxygen flow to the helmet regulator.

The breathing regulator, mounted inside the helmet, is &
dual demand type regulator actuated by a spring-loaded diaphregm that
is referenced to the suit pressure to meintain a positive breathing
pressure over any given suit pressure. The regulator supplies the pilot
with breathing oxygen from the ship's system during normal operation and
from the emergency oxygen supply during any emergency requirements. A
varisble orifice is incorporated into the dusl regulator to facilitate
equal depletion of the dual ship supply or dual emergency supply of
oxygen.

STATINTL
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STATINTL DCO 15 October 1962

Personal Equlpment

1. Between 20 Sep 62 and 7 Oct 62, I visited on two occasions each
the David Clark and Firewel Compsnies. In general I obtained a good
working knowledge of the suit, helmet, parachute package and oxygen
system. I was able to put on a production suit similar to the one

we will have and wear it under pressure. In a previous TDY I was sble
to wear the Goodrich Mark IV suit used by the Navy. At Firewel I also
observed chember runs by users.

2. In general, the equipment appears adequate for the mission. Pers-
onnel in both companies are courteous and helpful. The training program
at Firewel probably suffers from being too informal. While everyone
is given a general knowledge of the equipment, details (as suit controller,
helmet oxygen regulator) are furnished only if requested. There are no
schemetics availaeble showing the function of the system (for example,
what actually happens to meke the antisuffocetion feature work). My
- criticism may be unwarrented, because the two users I was with, both
quite intelligent and well trained, expressed no interest in knowing
these details. However, I would have preferred a somewhat more Fformsl
approach using charts and other illustrations. It would seem to me,
particularly with new design equipment, that some knowledge of detail
is necessary to understand and possibly correct unforeseen malfunctions
which may occur in flight.

© 3. The chamber runs were well orgenized and executed. However, although
the proper seat i1s used, there is no cockpit mockup. Therefore, mobility
of the sult under pressure cennot be tested against flight requirements.
For exemple, are all controls accessible under 3.5 PSI? Are switches
and levers so designed that identification and menipulation are easy
with gloves inflated? The exygen gauges and switches should be located
as in the cockpit. A mockup with actual cockpit lighting should be
available to check possible reflectance problems of the visor. While
Firewel has Just received a set of cockpit dimensions and reach distances,
this is obviously not the best we could do.

L, One problem that I feel deserves further study is the question of
oXygen flow with visor open. Normal 02 consumption will vary from about
5<15 liters/minute. With the system ON, opening the face plate results
in a flow of sbout 130 liters/minute. In asking why this was so designed
I received the following possibilities:

~ STATINTL
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a. It was done thus in the previous progrem using &a partisl
pressure suit.

b. It will help prevent dysbarism by furnishing oxygen when
the visor is open.

c. Tt acts as a deterrent to discourage opening the visor.

d. Space limitations in the visor opening know preclude
incorporation an ON-OFF valve.

With respect to these possibilities:
a. "A" has no validity.

b. "b" Mgy be a good point, but no tests had been conducted to
determine whether time of useful consciousness is significently prolonged.
These tests would be simple and lnexpensive. 1 suggested that they be
performed.

c. Yo" is like building in a fuel dump valve which pumps overboard
if the pilot violates certain rules. Properly, the pilot should be
treined not to open the face plate, rather than be penalized if he does.

d. "a" is a problem for the designers if a requirement exists for
the ON-OFF function.

5, In my opinion, the oxygen supply to the spray bar should automatically
turn off when the face plate is open, unless it can be ghowvn to have
significant value in prevention of anoxia. It 1s easy to visualize
situstions where the visor mey need to be raised; for example, Navy
experience demonstrates visor reflectance problems perticularly at night.
Some pilots must raise the visor for night lendings. For night réfueling,
it may be essential to ralse the visor. Ioss of a large emount of oxygen
will occur unless the main ON-OFF switch is closed. This is highly
undesirsble because in the event of decompression the supply must be turned
back on, in addition to dropping the visor, at what may be a critical
moment .

6. One other area which deserves further study 1s the matter of rapid
ground egress. Necessary steps include releassing foot retainers,
disconnecting lap belt, pulling seat kit release, unfasting parachute
releases, and disconnecting parachute emergency oxygen lines (2). One
of these, the "left", is so angled where it enters the suit controller
thet it is difficult to manage even under ideal conditions. I have no
ready recommendation for corrective action here.

STATINTL
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STAT ILLEGIB
28 Dec 62
~ W sl Gk Truo (e dund
STATINTL Dear | ! {p—

Per your request, here are some areas of concern to us:
1. Oxygen systomj
v a. Difference between chamber consumption and flight /‘Pt/)ﬁ/
consumption data. Have studies of face movement WL “/(.b 4 '
affect on consumption (leakage around face seal) e M '
been completed? e
be Current status on means of equalizing consumption
between systems 1 & 2 so will bleed down together?
*"c. Temperature of oxygen at spray bar? (Uncomfortably
warm in chamber at max temp. Will it be same in
flight under max temp conditionst) reaks )
d. Have received only two of the new oxygen lead hoses, /M’ o
2. Helmet: st o
v a,., Satisfactory fix yet on ankisuffocation device?
v'be Status of reflectance problem? | bebe ¥ STATINTL
»c. Have clip-on visor for only one helmet, Finger grip
does not work. However, can remove oy placing fingers
under rear of sun shade. Might as well remove finger
grip since useless.
3e ¥'Suit: Need water check valve on suit side of vent disconnect, ¢ wanfc

4
™

- As is, will flood suit on water landing,
/2 4, v Shoes: Flat, smooth sole on one.pair has been suggested by
' Hq to decrease tracks. Your nts? , 0 i
Z g To 13 . O comme JMCTION, P’y
2%~ 5. Survival kit: - He FoReTion 7

a. We still do not have winter equipped.,” — D¢¢i7€d 6)"2
b, What is status of getting mmdk sleeping bag compressed
to f£it?
6. General:
a. What are your thoughts on water of food during flight?
Have you ruled these out because of dysbarism factor? -
b, Bates feels adaptation of 101 for suit practice is
possible. Says vent can furnish 6 cfm at 70* and this
should be satisfactory for up to 90 minutes., Please
ask Bob Z. for statistics 'on his evaluation of this.,
We are inclined to feel benefits derived not worth it,
but at least one user thinks would be very valusble training.
c¢. While not involving your present trip, other matters of concern:
(1) Difficult if not impossible for firefighters to disarm
seat (first step in ground rescue).
(2) If canopy fails fire in normal ejection sequence,
seat gcannot be fired, even if canopy successfully
w3 jettisoned manually,

Sincerely, /

STATINTL
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March 4, 1983

« € (

«

Tos Colonel Jack ledford, USBAF
Office of Special Activities

(«

Bubject: Miscellaneous items for the record

STATHVTL‘ 1. [ | are scheduled for Albuguerque
' ‘on ghe 3rd, 10th and 17th March, respectively,

«

. 2. The instructional material and methods used in conducting
the ground school are the subject of considerable discussion and
differences of opinion. The suljiect marits an early unbiased re~
view and evaluation prior to tiifElEtendance by additional opera-
tional personnel. i

3. A temporary delay has beén _§§t in the procurement of
additional equipment check-out trailexs, Previcus specs which
allowed 10 foot wide trailers are now cimimed as unacceptable
since that width cannot be fitted into sither the ¢-124 or C-130
transports, Clarification is needed before the supplier can proceglf,

4 e
- 4. Bloelectronic monitoring equipment for use during trlinipg"

« € ¢ ¢ € (

(

,§¥i9htﬂ to determine physiologic variables and O; usage rates are
surrent approved manning tables (for aercmedical unit) would be

§tikely to be available unless the project is added to those opefi .
I programe now underway at UCLA and Edwards Air Porce Base. e

§?» ;5. Operational personnel do not concur in my statement thé% :

Meguate to cover both PField Station and Satellite operations. L

Further experiences at field station should clarify this point,

« ¢

- '8, Kelly states that aeromed personnel are requiring one
STATINTLhowr for cockpit installations and check-out, and this time facto
) is unnecessary and unacceptable. This matter is being investigated
-’ by | | and will be rcpu:gggyy“" ]

L S ]

~ e ginall

ice from ASD, ADC. . .
y4 “.4.-“ by R o

;«!‘;‘ '.*331\:":,%31,_ : Lol : ;v}?’

A 4
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« € € «

(
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and Navy use of FPE indicates an average usage rate of 20-25 liters

‘por minute. Using this figure, the current capacity provides appro-
Aigately 7.5 hours of use. Extension of Oz bottles by 6.5 incheg
Bnd increasing the bottle pressure to 2800 psi will provide a 17
r supply at 23.45 lpm. The prime contractor has agreed to t
EBiification and the supplier has been notified. Time required

“dbtain the new system is between 10-12 weeks. If difficulties
An using this greater pressure in the system, the larger bottle
2500 psi will provide 10.5 hours usage. The supplier has agreed
notify the contractor and OBA early this week regarding dates and
sosts involved, ;

. 8. In responme to my guery re the assignment of the 2—130
the Station, the answer wag given that the date of its arrival
about as indefinite as it had been in the past, I mention this oﬁﬁ?
in reference to our statement to the contractor made 2 months ago
that & C-130 would shortly be available for use in emergency air '
C#tcuutian of sericus personnel e@lsunlties. Accepting the fact that,
i¥ and when the C~130 does arrive at the area, it will seldom ba on
station for emergency medicsl &%) an. I would recommend that the
ARC C~47 be supplied with 12 1 ackets and straps plus ine
flight emergency medical and s ‘Ppuipment. Purther, I recommend
that once monthly a simulated exerd Ye conducted in which the
1itter® are erected in the C-47 alrcrafé and simulated casualties
actually be loaded and unloaded aboiyd the aircraft. I seriously
doubt that the Connie could be used far such purposes in its present
state and unless suitable securs litters could be rapidly installed
I would urge strongly against its uge to transport seriously irjured
personnel sitting up even though the panic button is pressed.

STATINTL

r4l

_:w_ e
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March 4, 1963

Colonel Jack Ledford, USAP
Office of Speciml Activities

Status report on aercmedical protective equipment
resulting from conferences held 27, 28 February, and
1 March, 1963,

1, Pilot performance and comfort in the suit seat assembly:

2., On the basis of 20 missions to date carried out while
wearing the full rig, it is generally agreed that with minor
alterations, all requirements for operator performance, as pre~
sently delineated, can be adequately mét. It was realized that
a final judgment could not be made until training miseions of
the exact duration and complexity as those regquired were com- .
pleted; yet the conaensus of opinion and judgment on the part of
those primarily involved was that the equipment, as currently '
developed, presented no serious pr¥hlan

b. As an order of priority the following items were listed
as constituting the major medifications requiring satisfactory
resolution during the ensuing 12 week period.

i. Elimination of the reflections of the face in the
intexrnal surface of the face plate of the pressure helmet. This
presents a serious problem during refueling hock-ups particularly
when tfle intensity of incident light into the cockpit is high. '
Evidence thus far does not indict the metallic coating (de-fogging)
on the face plate as being the primary factor and the best fix to
date has been the blackening of the skin by various means. Con~
tinued work will be carried ocut to elucidate the factors involved
and effect the proper renedies. Meanwhile, a satisfactory method
of darkening the face esither through applications to the skin or
by wearing a black face mask will be attempted.

if. Individuxl pilot position and eenfg;t will be pro-
vided through the use of cushions, pads, posifiggiig of the seat

end | packs and through the provision for h&ﬁ;latitudc in the
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adjustment of both the seat and the rudder pedals. The control
stick is said to be too high and the grip too thick for comfort
and optimal control feel wearing gloves. The contractor is pro-
viding shorter control columns (by 2%) for evaluation and iz in-
vestigating other available grips which ¢could contain the same
number of controls but would be less thick and bulky in the hand.

, 1ii. The helmet hold down assembly currently allows a
e-handed operation for cinching down prior to pressurization, but
juires a 2 hand operation for releese. This is undesirable during
trtining and test procedures and will be corrected by reduction of 2
fabric friction component and modification of releasing mechanism. ,V;.

iv. Manual pressurization of suit assembly during train- = .
ing flights requires the centinual use of one hand on the PIT .
button, which restricts pilots ability to evaluate prokblems of
control and mobility ensuing after suit pressurization. 8Suit con-
troller will be provided with a #imple slide latch enabling pilot
to maintain sult pressurization For time period desired without
having to maintain pressure on the PTT button.

nds the helmet by pressure
small, causing discomfort

v. The internal pad which s
on the crown of the head is felt to be |
to the scalp and head. It was geherhlly felt that if a greater
area at the top of the heall fould be ua by the contact pads with-
out compromising the requirsd ventilntiﬁn flow to the head, con-
siderable improvement in comfort and Ignlening of fatigue would de
gained, Various types and configurations of materials will be given
a field test and evaluation toward improving this situation, As an
ancillary item on this matter of helmat comfort, the topic of ear
doughnuts was raised as being unsatisfactory in their current con-
figuration. Careful analyais of complaints &id not lead to either
specificity of the defect involved or unanimity of opinion recarding
the seriousness of the problem. The best estimate thus far made is
that if the helmet hold-down strap is not pulled part-way down before
the PTT button is activated, the helmet rides up so far that the ears
come out of the doughnuts. After the pressurization test is com~
pleted then in some cases the ears cannot be repositioned into the
comfort circle of the doughnuts. larger-sized doughnuts will be
svaluated as well as indexing each individual hold down strap at
a point which would keep the helmet from riding too high after the
PTT button is activated.

Sl
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Yection seat and parachute assembly.

. The results of all past tests with the parachute seat
1y were reviewed in detail with the concurred opinion ex-
i§d that with the exception of the possible heat problem
“§iection at one brief point on the mission profile, the
ABsenbly provides a degree of safety and reliability equal to or
Steater than that which exists currently in any high performance
~tixeruft. As a result of the last high "Q" teste performed st E
ee:atrc, the timer delay for seat separation under saltitude, high
-#peed conditions will be increased from 2 seconds to 4 seconds, =
which will reduce opening shock loads of the drogue from 17 to 11
‘G's., The rocket jet releases are being modified to prevent :cci-*
dental opening under high "Q" corditions. Pour additional dunni
drops are scheduled for 1 April to theck out these modifications
and these will be followed immediately (o/a 15 April) by the truck
tests at the area and the Fl06 ejection seat tests at El1 Centro. Eii‘;

b. The mechanism involved fa gpnopy and seat ejection was
the subject of considerable discudiién, with no ultimate resolution
of the problem being reached. The principal point of argument
evolves around the lack of a back-up initiator capable of manual
use to blow the seat in the event the cancpy falls to sject after
‘pulling the “D" ring and is manually blown after malfunction of
the standard mechanism. There are many pros and cons to this arges
ment and all agreed that the entire situation requires further P
study and evaluation. My personal opinion is that there are a fm 5
pecple involved in this problem who basically are neither techni
or operationally qualified to discuss and evhluate the problem,
alone have a voice in the final decision.

€. The basic features of simplicity and reliakility are af ,
paramount importance in any ejection seat mechanism,. Considerations
of these factors plus the realization that any accidental ejection
of the seat through the canopy would represent not only an heroic
but also terminal event to the occupant, should be kept well in mind
as further modifications are debated. It would also appear pertin-
ent to cycle the initiating mechanism through several hundred apti-~
vations to determine ita incidence of malfunction, which could be
#0 low as to eliminate the whole argument.

R
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3, Survival kits sand seat packs.

a. The policy was enunciated that kits should provide for
optimal chance for survival rather than on escape and evasion.,
With this in mind plus the possible acceptance of a standard
'valr around' survival pack, the operational pecple will confer
on this problem further and submit their final recommendations for
the pack contents,

b. As an item to be considered for future modification, both
the size, shape and contour of the seat pack was discussed. Re- N
commendations for further work to be done on these packs will be
submitted to OSA as a part of an over-all modification program to
ba initiated at an early date on all the personal and protective

nt as currently exists.

On: the point of the type r? be used in survival
k§;: there were conflicting remarks B cpinions expressed., Our
) maintained that only the Sarah befjfons were useful in the
gEkean theater and the other muintained that URC-1l's had a much
widey range of usage and furthermpre thjt|  had stated STATINTL
| that sarah radios could not be ussd on Actual operational missionsy
* ghough the basis for this statement was not known. This particular

¥ point needs early clarification.

4, Summation of equipment status syl evhluation.

a. Both users and suppliers cihﬂurtad in the adeguacy of the
existing equipment for operational use specifically in terms of pilot
safety and effectiveness.

b. Minor modifications can and will be incorporated without
invalidating past testing procedures which will improve the equip-
ment particularly in terms of pilot cemfort and function .

¢. A development and test program leading to over-all modifi-
cations and improvement on the equipment will be formulated and sub-
mitted to OSA in the near future. This program will be neither ex-
tensive nor expensive and will cover a time period of spproximately
6~8 months. At this time in the test period of the over-all system,
no major change in the personal and protective equipment is indiwated.
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MaY ln 1%3

To | |

Subject : Anti-Reflective Coatings for Helmet Face Plates

The problem of refiections occurring on the inside of our face plates
is still extremely serious. Over the past six months we jointly have
not made any progress towards alleviating this situation. I haven't
heard of any new devices, reflective coatings, or materials appear-
ing at |_—Y_|!ar pilot svaluations.

. _In parti | a1 concerned about the fact that we directed Joe to covvany
for reflective coatings but he was told
1! |that they couldn't do anything for him. In the mean-

time, I have obtained two samples of reflective coatings on plastics
which have been deposited by the | These STATINTL
two coatings are as follows:

STATINTL
1. This coating has the best anti-reflective characteristics but
is the least durable. It is known at
as[ ] 157C-50.
2. A second coating has good anti-reflective characteristics and
in addition is the most durable. It is known as :fo. STATINTL

I would like to have two face plates immediately coated, one with each

of these | |coa.tings so that we can try them out here.

The deposition samples T saw were made on flat plastic samples and

it could be that | |would have & difficult time coating

& curved surface such as our face plate., If this is going to require some
development for deposition tooling of some sort, I still believe we should

go ahead and do it since there is no progress being made on this problem
&t this time.

Flease advigse me as to when the coated face plates should be available

Besat regards,

[ 1 STATINTL

kld
ce:
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JAR-602-145 STATINTL

STATINTL  T0: [ ]

SUBJECT: Anti-Reflective Coatinge for Helmet Face Plates
STATINTL REFERENCE: | |letter 1 May 1963
Dear Ed:

The lack of solution for the reflectance problem does make it seemn as
though there has been nothing done to date, but we should list the efforts

we have attempted so that they will not unnecessarily be repeated. STATINTL
1. Qur contact with| | at | | STATINTL
STATINTL Iuas pursued up to the point of furnishing tThem a
‘ gor on 27 December 1962 for coating by their currently
standard processes whick you name as[  [157C-50 and STATINTL
STATINTL [ o.
Upon examination of the visor to be coated, | | STATINTL

declined to work on the problem with the expression that they
did not have the capability to coat compound curvatures and
that it would require research to determine whether or not it
could be done. Additional research would be required to
determine the effect of overcoating the conductive coating
film,

Further, the schedule in the Research Section was such that this
problem could not be undertaken at this time,

STATINTL | | seemed to have placed the responeibility for
pursuing my request in the hands of| |who declined STATINTL
to further pursue the problem.
STATINTL

It is conceivable that this problem may be reopened with

but we believe it would have to be pressured with developmen
funds and project clearance. We will pursue it on that basis if
authorized to do so,
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Page 3 JAR-602-145

Several other approaches, including the study of closely
positioned internal reflective shields, are being pursued quite
diligently here.

This particular approach would permit external adjustment
and, if successful, would possibly ecliminate the external
sunshade which is an additional source of reflectance when
usged under adverse conditions.

Additional commercial anti-reflectance coatings made by
Heun- X Glass Tinting' (duPont trade name) were applied at

our company's facilities with the advice of local representatives
and recommendations of the manufacturer but the results were
not acceptable, primarily due to optical distortion.

Qur observations, as we continue to try to find an answer
to the reflectance problems, tend to point up several seemingly
irreversible conditions.

a. To reduce reflectance of a visor located at the
distance from the face as in the present helmet,
we must eliminate or reduce the light reflectance
capability of the background which causes the image
on the visor, namely, the shining face. Conditions
are worst when sweat is on the face.

X»./ Anti-reflectance coatings cause a definite reduction
in light transmittance which reduces the visibility
of objects outside the visor during all periods when
the visor is closed, in effect, a continuous sunshade.

We can imagine some conditions, such as night flight,
certain positions and tirnes of day on rendezvous,

night landings, etc., when maximum light transmission
obtainable would be the objective. We already bave a
penalty in this area with the conductive coating for
heating the visor and additional reduction may be
critical.

C. Best possible solutions will come from a mask and
cloge-fitting visor with 2 minimum reflecting suriace.

The close-fitting visor would necessarily call for an
antirely new approach on the helmet.
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Page 4 JAR-602-145

iid, these are the activities which we have undertaken to date and all
the irons are still in the fire exceptl because they declined to STATINTL

continue,

We will continue this approach until we get further guidance on the
possibility of getting some of theese sources cleared for the project so
that they might be ''pressured’ more than we can now do. If we are
authorized to make some bolder commitments of development funds,
which will be necessary to put ''pressure’ on some of these people,
perhaps & solution to this problem may be found sooner than at the
present pace.

Please be assured of our continuing interest in all problem areas. We
are sure we are doing our utmost, under the circumstances. If there
is any further suggestion that you may have, please call.

s STATINTL
(}m Ae “.M? .

ce:
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© STATINTL

To o Date : May 3, 1963

STATINTL
STATINTL From =+ 7]

Subject : Seat Ejection and Parachute Tests

The slow speed ground ejection test program was completed on April
9, 1963; we are now ready to go into the F106 test program,

The ejection seat test program in the F106 will start the week of May
8, 1963 when we arrive at El Centro to modify the F106 for these
tests. We plan to furnish the following hardware and help:

1. Ejection seats including all expendable ballistics,

2. Seat installation hardware in the F106 for at least four ejectionas,
There will be no Bpeed sensors used in these tests. Delays in
seat separation will be predetermined and set,

3. Personnel to install seat in the F106 in cooperation with Air
Force help at El Centro. This will require three mechanics
from here, two structural and one armament for approximately

four days.
\ 4 4
4. An armament mechanic for the duration of the program, approxi-
mately six weeks,
5. Two engineers for the duration of the program for parachute,
ejection seat preparation, and current analysis of the test results.
6. An instrumentation engineer for the first ground firing and for
help only as required thereafter, one week's work,
In addition to providing the main flight test and scheduling for this test
pProgram, we are planning on the Air Force, El Centro, and Edwards
facilities to furnish:
1. The instrumented dummies and their associated telementry.
2. All ground, ground to air, and air to air camera coverage, in-
cluding documentary films and stills as requested.
3. The nets required for seat recovery from the ground firing.
A\
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We are planning on the Firewel Company to provide the following:

1. All test parachutes required complete with emergency oxygen.

-

2. Survival kits required in addition to that supplied for the telem-
etry package.

3. Pressure suits and other dummy apparel as required.

4. Seat, vent, and other disconnects for simulation of a complete
production system for these tests.

As a result of the coordination meeting with Edwards and El Centro AFB
personnel, the following schedule was determined for these F106 seat
ejection tests:

’f‘est #1 - May 16, 1963

A static ejection seat test will be conducted on the ground at El Centro.
This test is primarily to be certain that no safety factor has been over-
looked prior to conducting the inflight ejection seat tests. The recovery
net at El Centro will be positioned relative to the F106 so that the seat
and dummy will be recovered undamaged. The personnel parachute will
be fully operational and an attempt will be made to recover the dummy
with this parachute during the test. In addition to this, the seat recovery
parachute which is actuated by a drogue gun will also be used.

This seat will be fired by remote control in the same manner as used
on our sled tests.

Sufficient camera coverage will be furnished by Edwards AFB to verify
the trajectory of the seat during this firing, This camera coverage
can be a minimum since the seat trajectory is known from previous
static tests. The predicted trajectory for this static test is shown on
Figure 1, and should be used in positioning the F106 relative to the
recovery net. This trajectory assumes that there is no operation of
the seat recovery parachute.

Test #2 - June 4, 1963

The first flight test with the F106 will be conducted at mach . 9 and
20, 000 feet, This test is toc confirm the low altitude capability of the
parachute system and the timers. The four second delay for seat °
separation will be used as installed on production systems. The seat
trajectory expected on this test is shown on Figure 2.
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The air to air camera coverage on this test will be provided by
three T38 aircraft from Edwards AFB. A tentative location for
these airplanes at the time of seat ejection is shown on Figure 3.
The primary information required from this camera coverage is
that of seat ejection and the first six seconds thereafter. Further
camera coverage after this time is desirable and might be useful,
but is not important to the successful completion of the test.

Ground to air coverage for this test will be provided by the '""Big
Eye'" camera at El Centra. The primary use for this coverage is
to ascertain dummy movements after the drogue and main parachute
operations,

The instrumentation to be used on this test will be primarily installed
in the dummy. Information on the drogue riser loads, the main riser
loads, the dummy rotation both before and after seat separation and

the dummy accelerations are desired. The instrumentation telemeter-
ing package will be packaged in a survival kit. The survival kit harness
is to be modified so that there is absolutely no possibility of it sepa-
rating from the dummy during any portion of this test.

Test #3 - June 11, 1963

This flight test will be conducted at Mach 1. 55 and 50, 000 feet, A y
seat to dummy separation time will be used on this test of one second.
The purpose of this test is to have the seat separation and drogue
operation occur under conditions which impose the highest air load
ever expected upon ejection, The seat trajectory predicted for this
test is shown on Figure 4. ‘

The air to air camera coverage for this test will be provided by three
F104D aircraft from Edwards AFB. As above, the critical camera
coverage will be for the first six seconds during and after seat ejec-
tion. A tentative position for the three F104D aircraft relative to the
F106 at the time of seat ejection is shown in Figure 5.

Ground tq air coverage again will be with the "Big Eye' at El Centro.
The requirements for camera coverage and instrumentation are the
same as in Test #2 above.

Test #4 - June 18, 1963

This test will be conducted at Mach 1. 82 and 46, 000 féet altitude.
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This will be a complete production seat and parachute system and will
use the four second seat to dummy separation delay. A complete
pressure suit and helmet will be used on the dummy during this test.
The predicted trajectory for this test is shown on Figure 6.

The air to air camera coverage for this test again will be provided
by three F104D aircraft from Edwards AFB. The tentative position-
ing of these aircraft during the test is the same as shown on Figure 5.

The camera coverage and instrumentation required are identical to
those requirements for test #3 with the exception that additional instru-
mentation should be provided to monitor the operation of the pressure
suit during ejection and let down on the parachutes,

Test #5 - June 25, 1963

This final test may or may not be conducted depending upon the re-
sults of the first three flight ejection tests. This test is intended to
provide a maximum drop distance for the dummy on the drogue para-
chute. If the June 11, 1963 test conducted at 50, 000 feet indicates

that no problem exists with regard to dummy rotation during the descent
on the drogue parachute, this test would be waived. If this test is con-
ducted, it will be under the following conditions.

This seat ejection test will occur at whatever mach number is con-
Bistent with the maximum altitude that the ¥Fl06 test aircraft can attain
The seat and parachute system will be identical to that used in Test #4,
and again the pressure suit will be used.

The air to air camera coverage for this test will probably be a njlini—
mum because of the difficulty of rendezvousing at high altitude for
this purpose. One F106 school aircraft from Edwards AFB is to be
used for camera coverage.

Since neither air to air or ground to air camera coverage will suffice
for determining the dummy rotation during descent at high altitude,
it is important on this test that the instrumentation for telemetering
dummy rotation be used.

The above concludes the test schedule for the F106 tests. An overall
plot of these tests is shown in Figure 9. It is realized that the use of
three F104D aircraft for camera coverage may not always be possible.
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Two F104D aircraft for camera coverage are considered sufficient for
thes€ tests and the positions that these would take in the event are shown

in the Figure referred to above.

In order to properly schedule their activities, Edwards AFB must be
advised of our firm current flight test schedules every Wednesday after-

noon starting on May 29,
STATINTL

We will arrive at El Centro AFB on Wednesday morning, May 8, 1963,
to start modifying the F106 rear cockpit for these tests. [ |
will be the engineer at El Centro in charge of our work on this program.
He is assisted by for parachute and oxygen system

maintenance.

kld
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‘ July 25, 1963

STATINTL To: Office of Special Activites
| |

Subject: Status report on Equipment Development and Kest Program

STATINTL A meeting was held with headquarters personnel from
both development and operational sections at which time Harry-
[ ] and I presented current data on the equipment program.
Specific items discussed were:

1. Escape ejection configuration which has successfully
met all stress tests to which it has thus far been exposed. Open-
ing forces, starilization, deceleration gradients and integrity
against blast all appear well-controlled to safe human tolerance
levels. Aircraft ejection tests will continue to include maximum
Q on total assembly and maximum opening forces directly on the
main parachute.

Conclusions: Escape Ejection Configuration meets opera-
tional requirements and production item will meet operational

readiness date.

FPurther Recommendations :

W
(a) Submit to Development section a proposal for completing
both a dummy and live ejection from the back seat of the 2 place (f
vehicle flying under maximum external stress force conditions of \3

the mission.

(b) Discuss with Chief of Develpment procedures by
which test data can be made available to other potential users in
NASA and DOD.

(c) Investigate procedures currently being followed to
insure that AF specifications and quality control standards are
being met by all components.

2. Full pressure suit and ancillary fittings. Results
of my informal discussion of the rig with the white trianees

< STATINTL
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indicate that their major areas of concern at present are; lack

of ability to stretch out legs in the cockpit; discomfort from

and difficulty in turning the head and the pressure helmet together.
Associated with the latter problem are such other items as discomfort
from ear doughnuts if ears are dislodged during press-to-test
procedure; excessive oxygen leakage and or consumption; discomfort
from the suspension system in the apex of helmet with imposition

of excessive weight on head and neck when head is inclined downward.
The currently held opinion by the trainees is that most all of

the problems enumerated herein regarding the helmet, visibility,
oxygen consumption could be most satisfactorily resolved by

changing the configuration from a face seal as presently designed

to a neck seal. One such configuration has been lashed up and

tried out by one non-trainee subject who has had experience using
the existing face seal configuration. The results of this one

test indicated no significant difference in O, consumption and a
stated subjective comfort preference for the face seal configuration.
Present plans are to modify a second article being fabricated for

one of the trainees into a neck seal garment and conduct further

in flight tests for both comfort and oxygen utilization.

Conclusions: The pressure suit configuration as it
stands now does meet operational requirements and would profice
both routine and emergency protection as required. Current results
of oxygen consumption measured somewhat crudely indicate that with
the larger oxygen bottles and higher pressures we can meet the
mission requirements even having to accept the exciting 20.0 * 2.0
liters/minute oxygen utilization rates. Continued attempts should
be made to make such improvements in the rig as can be done readily
and inexpensively without altering the basic configuration., Further
attempts to more accurately define and quantitate the factors
involved in the oxygen utilization problem should be carried out
before any decision is made to convert to a neck seal configuration
because of so-called confort preferences being now expressed by
both white trainees and company drivers. NOTE All data from past
experience accumulated at the Aeromedical Laboratory in testing
similar rigs in both experimental and operational aircraft indicates
fairly close agreement with the current utilization rates being
recorded during training flights inthe operational vehicle; i.e.
18-24 liters oxygen/minute.

Further recommendations:

(a) Develope more accurate means of measuring oxygen
utilization during both ground simulation and training flights.
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(b) As a part of (a) review very carefully the relative
merits of both the spring loaded and compensated exhalation valves.

(c) Maintain the basic rig design (face seal) as standard
for operational use until more definitive studies can be accomp-
1ished on the neck-seal modification. Questions concerning the
adequacy of ventilation to the head arise when one considers the
neck-seal modification. In addition, though not a technically
difficult problem, there is the requirement for relocation of the
inlet hoses into the helmet when one goes to the neck seal configu-

STATINTL ration. | | and I advise against modifying more than one
additional rig into the neck seal configuration until further testing
can be done.

(d) Although the reflectance problem was not raised, it
is recommended that the Clark company continue to explore various
likely possibilies toward a satisfactory resolution of this poten-
tially distracting factor during the mission.

(e) Investigate and report upon the contractor's current
efforts in redesigning’ the rudder pedals into a flop-over configu-
ration which would allow full extension of the feet for relief of
back muscle and thigh fatigue.

(f) Determination of crew performance capability under
mission simulated conditions. This topic will be made the subject
of a separate more detailed report since there are many factors
involved in such a study. Suffice to say, the criticality of the
mission products are such as to demand conclusive proof that crew
performance capabilities during all phases of the mission will not
be degraded, by fatigue or other factors, below acceptable levels.
The degree to which all stress factors, psychological and physio-
logical, to which the trainees could be exposed during a maximum
mission is not currently known but I believe that some useful

" studies can be made without undue expense which will give us more
accurate data than we currently posses. My personal opinion is in
the affirmative but I still recommend that we proceed with our
investigations regarding mission simulation procedures which could
be used and which could provide all concerned with reassurance on
this very vital point.

4. Discussion of crew control procedures indicated that
these procedures and facilities as they are currently being planned
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or used by both the I's and the O's need careful review, re-valua-
tion and reporting upon. This action will be carried out.

5. Questions regarding survival kits, gear and procedures
were deferred to an early meeting with responsible people in attend-
ance to cover this specific subject and submit final recommendations.

STATINTL

6. Presentation was made of the current status of the
Beckman developed Hypexia warming system which is about to go into
an operational test and evaluation phase at two Air Force installations.
A recommendation was made to the Chief, Development section, that
we procure 3 such articles costing approximately| | for
integration and test in our own equipment. This suggestion was
accepted, required funds authorized and implemented action will
be taken.

7. Conferences were held following this meeting at
Worcester, Massachusetts and by phone with oxygen system suppliers.
General concurrence on major points was received but final ironing
out of details will take place at the field station on 31 July, 1963,
during a meeting being called by the station commander to discuss
in detail the items included in this report.

STATINTL

Brig. General, USAF, Ret.

mis
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JAR-602-165

Parcel Post Station
4 Worcester, Mass.

STATINTL TO:

SUBJECT: Discussion Items
31 July 1963 Meeting

The following items have been subjects for discussion and requests for
corrective action since the last program review:

1. Suit altimeters:

We have preapred an ECP for a retrofit kit, Proposal
No. CDC-ECP-6 dated 12 December 1962,

Two units have been fabricated and sent through channels

4
STATINTL to[  |for installation and evaluation.
Further action is dependent on instructions to proceed.

2, Wedge-soled shoes and "spurs' for locking feet during
ejection:

This subject has not been fully clarified. Some variation
in personal preference exists in wearing spurs permanently
attached to the heels versus the strap-on standard type.

Easily removable "spurs' have been requested and several
design approaches have been studied and will be presented
for review at the forthcoming meeting.

The design of the '"'spurs' has been complicated by the fact
that no solid decision has been made as to whether or not

wedge-soled shoes will be used.

It is hoped this will be resolved at the forthcoming meeting.
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Watch pocket:

o mee ]

The request for an integrated pocket on the right arm of
the suit to accommodate an Accutron watch was fulfilled.
A recent request was made for a pocket redesign, due to
the adoption of an Astronaut's Accutron watch with a
movable external dial.

This request is being processed at the present time.

Helmet weight distribution:

A balance spring was designed and evaluated with
as a subject,

His personal feeling was that the spring should be heavier.

Several gauges of standard spring material were tried;
ultimately, a special sized wire was ordered and the spring
is in the process of fabrication. It is anticipated it will be
available for the 31st of July.

Pockets for outer garment:

A request from [ ]called for removing the pocket
flaps and installing white zippers in lieu of black.

STATINTL

Several coveralls were modified but a reversal of this

request b was made through | |
q y g

At the present time, flaps are being included on the
outer garments.

Hold -down assembly:

Several attempts to improve assembly performance have
been tried:

a. A longer locking bar tab has been made
and sent to for evaluation. STATINTL

b. Treatment of one side of nylon tape with
Teflon to reduce friction resulted in failure
due to degradation of nylon during high
temperature cure.
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d. Commercial coatings designed to reduce
reflectance on glass surfaces have been
investigated. includine thase available
from

STATINTL

Coating of plastic visors with compound
curves was indicated to be a problem which
would require research funds, according to

[ ]

My letter request to[ | for , STATINTL

authorization to pursue this has not been
acknowledged.

Oxygen consumption:

Several elementary comparison tests, including subjective
and mechanical, have failed to show a wide difference in
oxygen consumption between the MA-2 and S901E helmets.

Considerable speculation exists throughout all quarters as

" to why present oxygen consumption rates during flight are

higher than estimated. Since there are basic differences
between the MA-2 helmet and the S901E helmet, principally
the neck seal in the MA-2 and the face seal in the S901E,
it has finally been directed that some S901E suits be
converted to a neck seal configuration.
STATINTL
The first such suit was the suit for[ | Ground level
tests and simulated altitude tests failed to show significant
differences in consumption rates under these carefully
controlled conditions.

The second suit to be modified was the suit for subject 1045,
It is anticipated that he will be able to evaluate the suit in

flight and give direct comparisons between the two configurations.

Additional suits scheduled for conversion are one each for
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It seems that some preliminary evaluation should be
accomplished with one, or possibly two, prototypes before
proceeding with the total of five.

There are certain debatable advantages as well as
disadvantages to each approach and some that should be
considered in any evaluation are listed below:

Neck seal

Advantages - a.
b.
c.

Disadvantages -a.

b:
c.
Face seal
Advantages - a.
b.
c.

Potentially more uniform seal
around the generally cylindrical
neck.

Potentially less disruption of the
seal during gross and strenuous
movement of the head against the
helmet harness.

Potentially looser, more comfortable
fit of the helmet under pressurized
or unpressurized conditions.

Larger dead space volume with
potentially higher CO, concentrations.

Head ventilation limited to rate and
condition of breathing oxygen being used.

With the present helmet oxygen
plumbing system, a complexity of hoses
and disconnects is prevalent. This
perhaps would not necessarily have to
prevail if complete oxygen system
redesign were authorized.

Smallest dead space with potentially
lowest CO, concentrations.

Best head ventilation possible due to rear
portion of the helmet being exposed to the
ventilation circuit.

Maximum sensitivity of the breathing
regulator to deliver oxygen on demand due
to small face cavity volume.
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10.

Disadvantages -a. Face seal must remain in contact
with the face continually with some
degree of pressure to ensure positive
seal. Degree of pressure is variable
dependent upon facial contours and
smoothness.

b. Gross and strenuous movements of
the head may cause temporary seal
leakage thereby increasing oxygen
consumption.

c. Comfort is potentially a problem if
seal must be worn with constant
pressure to effect a positive seal.

d. Helmet fit is potentially more critical
during the transition between
unpressurized and the pressurized
condition.

Suit fitting philosophy:

Recent discussion with Bill P. on his experiences with the vehicle
pressurization system behavior during emergencies suggests that
the basic approach to suit fitting might be able to be revised.

Bill' s comments suggest that long-term suit pressurization is not
apt to be experienced due to factors he proposes to present in
conference. The effect of Bill's proposal might be that a suit
could be fit looser for more comiort for long-term wear.

Turtle-neck underwear:

Some complaints of chafing by the oxygen hoses at the neck were
registered and underwear with a turtle neck was developed.

Evaluation results indicated acceptance of the new underwear.
A previously experienced problem of shrinkage became evident

and upgrading of sizes and preshrinking before issue was instituted
as a procedure. '
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11. O.D. colored underwear:
N For purposes of E&E, underwear was requested to be
\ dyed O.D.

" Since this is a special order for special underwear, delivery
was not immediately available.

12. Sundry - and not always unanimous opinioned - comments on
the following subjects have been reported:

a. Head padding discomforts.
b. Far cushion discomforts.
c. Pocket relocation, addition, deletion.

d. Stick grip and glove incompatibility.
e. Glove ventilation inadequacy.
Should there by any question on these subjects - or more detail required -

please call.

Cordially,

STATINTL
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Subject: Brief Report on Project Aeromedical Support Conferences
and Activities to IECS to Col. Jack Ledford

STATINTL
1. A conference with| | at the lLovelace
Foundation and subsegquently with| | and selected members

of his staff at the Lovelace Foundation, Albuguerque, New Mexico, has
resolved all questions regarding the type of continuing medical
evaluations which are to be given project operational personnel by
the Lovelace Foundation. Scheduling of personnel to the Foundation
can begin immediately: and as I understand it, it will be accomplished
in the following manner: Upon submission to OSA of a request for
specific personnel to undergo the five-day medical evaluation at the
lovelace Poundation from | ] then either myself or authorized
project personnel will transmit the information to| |
who in turn will contact| |
to obtain the necessary concurrence from the Foundation. | |

[ | from OSA who participated in the conference with the Love-

lace Foundation people has tentatively approved the method of hand-
ling these project personnel at the Foundation. STATINTL

2. | ] as previously planned, will spend one
day a week (Friday) holding a family general practice clinic for
project personnel dependents in the area at the regional Air PForce
hospital, All conterned are very favorably inclined toward the
initiation of this professional service of the familles and I personally
support the project wholeheartedly. At the same time, Iwwould be
remiss if I 4id not point out that even at the present level of
populhtion at the area and despite 16-hour days being put in by
all project medical perscnnel, by combined professional medical and
aeromedical total requirements to the combined project personnel
are not being completely and satisfactorily met. The recent canceling
out at the last minute of the two medical corpsmen for whom | |
had been waiting some six months has materially aggravated this parti-
cular problem, and it is of considerable urgency that those of us
responsible at top level meet and resolve this particular problem
with the least delay. STATINTL

3. A conference between| | and
other ansillary personnel from the prime contractor met and reviewed
the final configuration of the operational aeromedical protective
equipment and also the specific items to be included in the model
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improvement program which will be submitted to the Chlef of
Development, O0SA, within the next ten days. It is, therefore,
recommended that a meeting and conference date be tentatively
assigned for the purpose of discussing in detail the various
elements of this model improvement program with pertinent persennel
in operations and development divisions.

| |
Life Bciences Consultant STATINTL

clw
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wr 17 September 1963
gubjects. Operational tests and evaluation of personal

protective equipment as pertains to crew-mission
performance capability.

To: IECS8, Chief of Operations Division

1. Considerable discuasions have been held in the past, and
several reports have been written covering the general topic of
mission simulation under as realistic conditions as possible to
firmly validate the capability of the air craws to perform the
mission as prescribed with equipment worn under both routine and emer-—
gency conditions. This report is intended to summarize and bring up
to date the actions which have been taken to accomplish this specific

objective.

2. It has been pointed out in previous publications that con-
siderable experience has been accumulated both experimentally and
actual operations whkat with disciplined crews control procedures the
average individual can be mxpected to perform effectively in a single-
gseated aircraft through 1 to 3 refuelings with adequate attainment
of target objectives through a total period of 18 hours.. In flight
experimental work has show that with immobile crews (3 to 4 crew
members) using a 4-hour duty and a 4-hour rest cycle that the desired
level of crew misszion effectiveness can beemaintained over a period
of 48 to 56 hours. It should be pointed out, however, in citing
these results that in none of these previous experiments either on
the ground or in the air have the crews worn the same configuration
of protective equipment as that which the project crewnmen will be
required to wear. Furthermore, it should be pointed out that the im~
mobilization of the crews anatomy which is required in our current
configuration is considerably greater than any imposed during these
past experiments. Finally, and again a significant factor of consider-
able importance is that which at present doesn't provide easy intake
of fluids and/or high caloric foods by our project air crews.

3. This important matter of determining prior to actual opera-
tional flights the capability of our project air crews to perform
the mission effectively has peen discussed in great detail and at
considerable length with all project trainees. In my last memo

STATINTL
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covering the most recent conference, it was pointed out that the
congensus of opinion arrived at on this occasion was that the
ground-migsion gimulation under as realistic terms as possible
should certainly be accomplished on all trainees to obtain a
much more realistic and varied andwer to the basic question than
jg available at present from current training flight experience.

4 4, In my last conference held with the chiefs of both the
operations and development division, it was agreed that we should
proceed without delay in setting up a program by which this realis-
tic crew performance evaluation could be ascertained. It was
pointed out also at this conference that there weee three possibi-
lities related to a gpecific question of facilities locations

where such a program could be carried out. These three posaible
locations were stated as being at Edwards Air Porce Pase in the
Physiologic Unit; at the Aerospace Medical Research Lakoratory

at Wright Field; and finally at the contractor's physiologic
training facility on the wWest Coast. During this interim period
since this last conference, I have examined into this question of
which of these facilities would prove most adequate and practicable
for our use. The Aerospace Medical Research lLabosatory at Wright
Pield, of course, offers a great many advantages, both from the
atandpoint of economy, availandlity of technically trained personnel,
and the preciseness which both the physiolagic,gaychologic and

per formance factors can be keasured. The disadvanteges in terms

of travel required and security problems are fairly obvious. The
The Physiologic Training Unit at Edwards Alr Force Base under its
present organizational structure (i.e., under the station surgeon
and responsible for a routine physiologic training rather than

its previous position in the R&D section) renders it fairly useless
as a facility in which to carry ocut this test of OT&E program,
Considerable discussions with the contractor's surgeon have convinced
me that with all factors being duly considered the optimal facility
to be used is the contractor's physiologic training facility.

5, The program herewith proposed to dissolve this importante
crew mission guestion is as followss

a. Esach project trainee would undergoe two chamber runs,
one of six hours duration and one of 11 hours duration, during which
¢ime he would sit in a cockpit mock-up with complete protective
gear and would perform a series of paychomotor tasks designed to
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simulate as closely as possible the mission reguirements for operator
per formance.

b. The chamber would be programmed to simulate the out-
side and inside atmospheric pressures and during each one the trainees
would be subjected to a skmulated emergency condition in £light which
would impose both a heat pulse and a loss of cabin pressure upon
the subject.

¢. The subjecte would be instrumented in a non-restricted
manner to provide continucus data on oxygen utilization, EKG, partial
pressure of oxygen in the mask, skin temperatures, and respiratory
patterns, On separate read-outs and synchtenizéd in time constants
there would be continuous records on the psychomotor per formance
of the candidates.

d. Biochemical studies would be carried out before and
after each run to determine significant variations in Homeostasis
as resulting from a simulated in-flight stress.

e. All comversations between the test subjects and the
teat supervisors would ke rearded on tape through the intercom system
as would also be transcribed the post flight debriefing conducted
by the test director and flight surgeon with each subject.

£. Subjects would be scheduled according to their availa-
bility in the training program, of courge, on a non-interference
basis.,

g. The Chamber crew would be furnished by the contractor

and the personal equipment, environmental control and oxygen systems

technicians would be furnished by IECS using subcontractor personnel.

6. The problem of providing a competent aeromedical specialist
to supervise this program has again been examined in detail and
discussed with the contractor's chief surgeon, the results of which
are cited in the following paragraphi

At the present time it is neither feasible nor practicable
to utilize currently assigned seromedical personnel wh the project
for this program in other than a part-time basis. Preliminary investi-~
gations on this guestion of availadlity of suitable Alxr Force personnel
for use full-time on this proposed program have not proved fruitful.
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The one possible solution which does appear feasible and attractive
for the mxpeditious accomplishment of this program is one which
provides a suitably trained individual through the prime contractor's
resources working through AirForce personnel SAC surgeon and the
contractor's chief medical officer it has been asceetained that a
very confident, highly trained M. D.--flight surgeon--engineer is
STATINTLeaving, | | He has completed a two-year assignment
ST with BAC and is eager to continue on pursuing a career of experimental
ATINTLana operational avédtion medicine in a civilian environment. Pre—
STATHVT'limin‘ry negotiations between the prime contractor's surgeon and
C | has resulted in an accpptance of a job offer working
with the prime contractor: and the former has agreed to initially
assign | | to this program full-time as the medical officer
in charge for a period of 3 to 4 months. Following the completion
of the actual OT&E program, the contractor 'scehief medical officer
STATINTL further allow | | 0 work part-time with the project trainees
on any continuing or follow-up tests which might be needed.

7 7. 1If the ahove~mentioned program is approved at least in
principle, then a number of actions need toc be taken without appreciabie
delay. These are as follows:

a. Arrange through Air Force 1iaison to maintain the
current top secret security chearance issued after full background
information from First District, 08I, 27 September 1961, should not
be closed out until final determination on acceptance of this plan
can be consummated. In this connection, it should be also pointed
out that a limited project clearance could be provided for | ]
so that he could begin working on the program immediately after STATINTL
nis resignation and release from the Air Porce,With the backlog of
resignations existing, processing in the Surgeon General's office
and USAF Personnel, it isn't expected that | | would be STATINTL
available prior to the 15 October~1 November time period. In con~
versation with personnel from the Surgeon General's office, it is
ljearned that some speed-up of this processing can be achieved as
requested through our 1iaison channels.

b, Prepare and submit a statement of work covering all
aspects of this program to be added to that which covers the overall
work of the prime contractor.

c. As a result of the in-flight tests being currently
performed in the physiologilc monitoring equipment under an existing
Alr Force project, a procurement specification should be written to
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to provide three complete gets of this equipment.

d, A detailed program outline should be worked out
to cover all activities entailed along with the personnel regquired
in the implementation of this program.

e. Working through the project flight surgeon and
physiologic training officer, a schedule of training runs in the
mission simulator as described above should be worked out with a
target date for first run not later than 21 Novenber 1963.

8, An attempt has been made in conjunction with the chief STATINTL
medical officer to cost out this proposed program and a preliminary
figure arrived at which would cover salaries, equipment, and gimple
operation, but not travel of trainee subjects came tol |
It should be pointed out, however, that this figure represents a
fairly crude estimate, although the final figures should not exceed
this by more than 40 or 50 per cent. An early reply with an indi-
cation of the ultimate decision which will be made on this proppsed
program is raespectfully requested.

STATINTL

clw
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w  SUBJECT: pATE it
- TO: D LIFE SCIENCES D BIOASTRONAUTICS I:I SURGEON -
- SUBJECT: Notes for Aeromedical Equipment Conference
TO: Attendees
l. Aro-Firewell; 3 December 1963 -
- a. Review of current U2 equipment status now in aircraft. Oxygen
consumption d&a accumulated thus far. Comparison with data obtained on hd
50 chamber runs at Edwards AFB.
- _
b, Current modification projects under way and estimated dates of -
completion.
i __ .
c. Status of project for conversion to liquid 02 system and discuss any hd
significant changes in ancillary equipment and/or procedures which would
- evolve from such a change.
-
d. Current planning as regards satellite operation and/or amgmentation
- at Field Station for Blue "O",.
-
e. Status of major improvement program for aeromedical protective
- equipment by Prime contractor.
. -
2. David Clark Company; 4 December 1963
-
a. Review "O" suit development as a follow-on to the X=15 dash 2 -
configuration. Demonstrate current outfit being used at Field station and
- discuss fitting techniques.
-
be Demonstrate possible mechanisms for undue 02 lostt from system and
- demonstrate possible fixes to correct the situation. Follow-up _ )
discussion to that held at Aro-Firewell on current 02 utilization data being w
developed at Field station.
-
¢c. Company parti¢ipation and opinions regarding the Prime contractors major ¥
improvement program; discussion of cost and time estimates involved.
-
d. Current equipment modification program and estimated time to completion -
- e. Brief review of the "I" program equipment and the various operational
evaluation programs currently underway. -
- @ Discussion of ventilation and protection problems involved in using 5;
the Gemini and Apollo pressure suits outside ths space vehicle. ;v
< év
REPORT BAciApPproved For Release 2004/01/16 : CIA-RDP75B40285R000400040001-3 STATINTL
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vYage 2

-
o SUBJECT: DATE
- TO: [—__| LIFE SCIENCES l:l BIOASTRONAUTICS I:I SURGEON -

ge Discussion of further work to be done at ZIdwards and LA on mission simulation
- and 02 utilization studies. Follow-on planning for ground and in-flight

monitoring during training and operational phases. e
- h. Consideration of joint effort on future space suitg development. -
- -
- w
- -
- -
- -w
- -
- -
- -
- -
= “EPORT BACRPProved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3 STATINTL
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-
- SUBJECT: Scheduling of Conference. pare 7 December 63
- TO: D LIFE SCIENCES D BIOASTRONAUTICS D SURGEON -

Chief, Office of Special Activities.
Attn: Deputies for Developement & Operations.

1. Oral approval has been recieved from subject office
- to covene a conference on aeromedical procedures and equipment -
in support of Field Station activities at 1000 hrs., Sunday
STAT”\LFL 15 December 63 at The conference will proceed

until all items are satisfactorily covered and resolved with the

STATINTL
L4

- the results of the conference to the Station Commander and such -

other of his personnel as he may desire. The results of both conferences
- will represent as accurate and detailed a status report on aeeo - -

medical equipment and procedures in relation to the operational

readiness date as is possible to derive from present experience

and data. A written report with findings and recommendations will

be subsequently furnished to the Chief, OBA.

- 2. The planning details of this scheduled conference are: -

STATINTL

a. Attendees: Aeromedical and Personal Equipment

specialists representing | |

Prime and sub-contractors. Confirmation of dates
to the specific individuals involved should be
made ASAP, preferably on 9 December 63.

b. Agenda itemsg to be c overed are as follows:

i. Presnt status and further action required

- on aeromedical equipment and procedures in order;
- to satisfy operational reaginess criteria & date?%
ii. Final resulotion of Crew Control Procedures.%
- iii. Final decision on simulation program. Z'
ceporT pacipProved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3 STATINTL
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SUBJECT: aonference on A/M Ope ratiogal readine¥dt 7 December 63 -
TO: DLIFE SCIENCES DBIOASTRONAUTICS DSURGEON -
c. Trangcription of proceedings: Provisions should be -
made to provide facilities for tape refording of
such comments as are pertinent to inclusion in the -
final report.
d. Previous conferences in have been held in -
the using end rooms to insure privacy.
In view of the fact however, that 12-15 people may -

be in attendance, it may be adjudged by OSA to hold
the conference in some other location. If such is the W
case, notification of the specific location for the
conference should be given the attendikes ASAP. -

€e | should be provided
for all attendees W
réquiring such, leaving at 0700 16 December 63%.

. Requested named attendees are as follows (or their -
authorized agents)

r [IT is not intended -
that the conference be limited to these abovementioned p
personnel and OSA may wish {:o designate other -

particpiants and/or observers. However, there is a
considerable amount of material to be covered and the
consultant, at the risk of losing friends and alienating
contractors,reserfes the right to contain the discussi®n.

3. Request that changes to, or confirmation of, the above plan ofw
action for the conf erence be communicated to the consultant ASAP.

(

0

RY NCR C

STATINTL
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In answer please refer to 12 Deceaher 1963

81-JRD:dhe342

The Firewel Company, Inc,
3695 Broadway
Buffalo 25, New York

Attention: |

|

I received your letter of Decemher 4, 1963, and reac with interest
your brochure from The Firewel Company, Being an ex-Buffalonianm,
I can remember the esrly days of The Firewe! Comps nv

Our problems with casopy reflection in the Sioux Socut Rave to do
with in-flight camouf lage effects, rather thanm internal glere or
night flight effects and probably are mot similar to vows vienel
problem,

We have discussed thi:z briefly withl but sc¢ far have not
made any progress towsrds developing— Teflective helicopter

canopy,

Yours wery truly,

=

S

Approved For Release 2004/01/16 ; CIA-RDP75B00285R000400040001-3
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Meeting 16 December 1963

Objectives:

Status Report, Aeromedical Protective Eguipment
Major Improvement Program

Simulation Studies

. Crew Control Procedures

Communications

.

.

[P S

I. Status Report:
A. Oxygen System:
1. Pressure Change:
All systems have now been upgraded to 3000 psi and
are cleared for use; none have been installed. Holdun has been due

to gauge modifications now in progress. (below)

2. Gauge Modifications:

Only one gauge has been modified and correctly installed.
This gauge is mounted vertically (gauge reading vertical); and is
readable without a parallax; only objection now is poor night lighting
which renders the instrument difficult to read. Once the night
lighting problem is solved, new gauge faces will be made to improve
reading accuracy and new gauges will be installed. New parts for
installation should be available by 20 December. Estimated time for
changes and installations is 3-4 weeks. | | feels this
constitutes no major holdup at the present time. STATINTL

3. Oxygen Source:

Oxygen source is presently located in Mariloma, Calif.
Source is adequate but requires transportation of ‘bottles to opera-
tional area. This presents logistics problems should the project
later become a satellite operation.

To avert such a problem, Firewell is developing a
transportable liquid oxygen converter which should be capable of
tapping off bottles at 3200 psi. This cryogenic generator should
be ready for operation in 120-130 days. '

Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3
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4, Egualizer Valve Status:

A supplement to the September Firewell report is
presently available. To replace the manual control system, Firewell
has designed an orifice decay system which monitors storage bottle
pressures and maintains less than a 100 psi pressure differential.
This steel assembly has proven refractory to both heat and pressure
changes that could be encountered in the mission profile. 1It's
location in the system is flexible, (near reducers or at disconnects).

Firewell and LAC are to cooperate on modifications
(i.e., decreasing size and weight) and installation. Estimated
installation -- 120 days.

5. Bottles:

Some difficulty has been encountered in finding
sufficient spare bottles to allow efficient filling and conversion
to the upgraded pressure system. Martin is to take responsibility
for finding spares (which are known to exist). If these are not
located, he will contact | | immediately so that
funds can be made available for replacement. STATINTL

Firewell estimates conversion of 1800 psi to 3000 psi
bottles will take some 2 weeks once bottles arrive in New York.

6. Blue "0" Liquid Oxvgen System:

Firewell is presently clearing a dual system which
utilizes two 10 liter converters. No pressure equalizer is necessary
in this system since a single 10 lifer converter can supply enough
exygen to complete a 13-hour mission. These converters have heen
qualified by Firewell to pressure specifications but only qualified
to 165 degrees of temp. They feel sure the system will qualify at
250 degrees, and will effect same in immediate future.

New Blue birds with concerters installed are to arrive
from LAC in early January.

Decision ligquid versus gaseous oxygen for White "O" is
still pending. LAC wishes to retain high pressure gaseous system
until the Blue "O" system is proven reliable. LAC and Firewell
are to cooperate drawing up a pro and con sheet on liquid versus
gaseous system for White "O" Bird.

Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3
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B. Pressure Suit Status:

1. Pneumatics and excessive oxygen consumption-suggestions
for solution:

1AC: (1) vent pressure control

The present system delivers approximately 12 cfm
from engine compressors, but this values fluctuates markedly with
different altitudes and engine RPM. These flow rates have resulted
in suit pressures up to 3 psi (relative to cabin pressure.) LAC
suggests a valve on vent input which would maintain a vent (vent:
cabin) differential of 20 in. Hy0 regardless of vent flow. This
system would remain capable of successfully ventilating a fully
pressurized suit (3.5 psi absolute.)

(2) Vent flow regulator:

Present vent flow valve calibrations are so coarse
that large increments in vent flow occur at each valve position.
Suggestion is for finer orifice control allowing finer flow
discrimation and, hopefully, adequate ventilation without wnressuri-
zation.

(3) Decrease suit resistance to vent flow:

At present, suit pressurization is the result :
of suit resistance to vent flow. LAC feels that the site of greatest
resistance to vent flow is at the vent outflow valve in suit con-
troller. Removal of the water check valve at this site greatly
deminishes fluctuations in suit pressures with body movement. Pressure
drops across the valve are now in the order of 6 in. of H,0 instead
of 2 in. they propose.

David Clark Suggestions:

(1) Determine physiologic vent flow requirements:
Present fluctuations in suit pressures seem to be most marked with
high rates of vent flow that results in partial pressurization.
These high vent flows may be utilized to relieve helmet weight,
and may not reflect physiologic ventilation requirements. giffer—
entiation of these factors would dictate the proper approach to the
problem

Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3
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(2) Face Seal Configuration:

Since any increase in oxygen loss secondary to
fluctuations in suit pressure requires motions of the face seal,
increasing the rigity of the face seal would diminish face and chamber
fluctuations. No further details.

Final Decisions:
For Immediate Consideration:

(1) Due to lack of water hazard at present site, remove
water check valve from suit controller vent outflow valve. Using
Jack Bates' instrumentation, redetermine oxygen consumption at this
lower suit resistance.

(2) Replace present vent flow regulator valves with more
finely calibrated ones allowing finer selection of flow. This
modification could be made within one week at Firewell plant.

Long Range Plans: Simulation Studies
2. Suit Comfort:
Some drivers are experiencing suit comfort problems.
The DC representative is to stay over during present trip to help
with this problem.

3. Neck Seal Configuration:

To be discontinued in favor of face seal configuration.
If improvement seems a possibility, may consider for major improve-
ment program.

4. Visor Reflectance:

David@ Clark investigations seem discouraging in terms
of remedial coating substance. Present opinion is that total
configuration of the helmet to include a face contoured visor with
diminished eye to shield distance is the best approach. The present
visor and helmet is operational if face reflectance is decreased by
a mask, darkening, decreased cabin illumination.

5. Helmet Tie Down Cable:

Present modification allowing control with one hand is
acceptable.
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6. Suit Spare Parts:
- Drivers are beginning to wear gloves out. Spare parts
in general are going to be an increasing problem. Area requests
additional contract money if needed to insure uninterruoted omeration.

7. Helmet Springs:

Present springs satisfactory with exception of some
minimal individual problems with size.

8. .Watch Pockets:

Present modifications is satisfactory and will be sent
to area during this next week.

9. Shoe Modifications:
Modification now ready for evaluation. There is some
question as to the real need for any modification over original

style.

. Major Improvement Program:

STATINTL ©F

All concerned recognize need for major improvements. ILAC'
is to take responsibility for writing up major points in
the program. Other contractors will fill in details on their specific
areas of improvement.

ITIX. Simulation Studies:

STATINTL David Clark, Firewell, and LAC are all to cooperate in a
single program at the Rye Canyon (?) facility of LAC. Under direction
of | | chamber runs simulating mission profile pressure
and temperature specifications are to be effected while monitoring

suit and physiologic parameters. INTL
STATINTL PRI STAT

IV. Crew Control Procedures:

[ |

V. Communications Problem:

STATINTL Due to difficulties encountered in relaying data between area
and contractor, subsequent communications will be routed through
[ | for coordination.

DM:nc
Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3



Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3

RFZ ~- )
23 December 1963

SPECIAL PROJECT PROGRAM

Part A - To be gompleted by 15 January 1964
Part B - To be completed by 1 March 1964
Part C - To be completed by 1 February 1964

(A} SUIT

{1) Altitude Flow vs Back Pressure Curves

{2}

(3)

(%)

3 Pressure Taps - @& Seat Disconnect
b Helmet
o Controller

(Check locally for differential without water check? )
Runs to be made at ground level, 4,300 Feet, 26,100
Feet, 25,000 Feet. :

Cabin amblent flows to 50 CFM (if possible).

Suit Flow Valves

a)

b)

Make up linear spool for present back pressure
Make up linear spool for 20" Wg pressure

Minimum pressure drop across valve required.

Suit Dynamle Exercise

a)

b)
c)

d)

Rerun dynamic tests to determine pressure splkes
using existing instruments.

Rerun with new measuring instruments.

Recheck with altered AP of exhalation valve and
helmet regulator, and with water check out of suit.

Reecheck with reduced AP controller.

Helmet Regulator & Plumbing

a)

Investigate means of making breathing regulator

less responsive to dynamic¢ pressure waves in the suit.
However, present breathing characteristies must be
retained 1f possible.

Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3



Special ProjJeet Program

(5)

Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3

RFZ - 23 December 1963
Investigate Zuck reservoir approach on the
regulator.

Investigate Zuek report of regulator spread
change with regulator back pressure outlet,

Exhalation valve modifleation, 1ie, éompensated
type, new Navy valve, etc.

Investigate method of redueing controller back
pressure.

Helmet Structure

a)

b}

Face dam modification to reduce effect of pressure
spilkes and waves.

Head bumper to move helmet with head 1lnstead of
face dam.

(B} BALANCE VALVE

(1)

(2)

Run qualification tests on present deslign.

a)

b)

Examine principle test areas under environmental.

Continue funetlonal performance as posslble.

Redesign valve to meet full fall safe regime.

a)
b)

c)

Valve now shuts off good side when one side fails
to flow.

Other failure mode, loss of pressure, the valve
compensates.

Design of valve must be such that valve does not
fail full dual system. Preferred design of balance
valve is failure of valve affects nelther sub-system.

Investigate potential of spring loaded seat to
reline flow stoppage failure. Martin will consider
a sub-system differential of 500 psl to power 2
by-pass system.

Investigate mounting valve on the oxygen control
panel.
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(C} HIGH PRESSURE SYSTEM
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RFZ - 23 December 1963

(1) A1l affected components and system to be requalified
to 3000 psi operating pressure. Similarity will be
accepted where possible.

ACTION
Part A -- 1 STATINTL
2y
4
5
Part B -- %g STATINTL
Part € ~- 1) [ | STATINTL

Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3
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i ' 24 December 1963

P. 0. Box 2605

- Buffalo 26, New York
14226
STATINTL
Dear | |
STATINTL

As discussed in the meeting on December 16th, there are
several areas requiring resolution between | | people, STATINTL
|and ourselves. Most of these areas of dlfferences
were resolved 1n further discussions on the 17th and 18th.

As agreed to by all partles, we have met the baslec
parameters of ventlilation requlrements, that 1s volume versus
back pressure, for the full pressure sult system as agreed upon
four years ago. However, the equlpment is not belng operated
at deslgn parameters. The Drilvers are calling for higher flow
volume to compensate for the hiligher flow temperature. We have

STATINTL agreed with[:%::::::] to perform additlonal work and studies
In this area to be completed by the 15th of January 1964&

(A) SUIT INVESTIGATION
(1) Suit Flow Tests

We wlll develop information in our chamber that will
permlit us to determine the exact vent flow volume being used
by the Drivers.

(2) Sult Dynamic Exercise
STATINTL Information from[______ | indicates that there is

more torso motion expected than we antlclpated, therefore, we
will re-run the sult dynamic motion studies.

(3) Helmet Plumbing and Regulator

We will investligate means of making the regulator and
asgsoclated plumbing less sensltive to sult pressure waves.
Helmet sult differential and control valving will be included
in this investigation.
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(4) Helmet Structure

The affect of a stiffer face dam and better means for
moving the helmet through head motion will be studied.

(5) Vent Flow Valve

We are sending a new more linear vent flow valve to the
area for evaluation.

(B) EQUALIZER VALVE

As reported at the meetlng, we have completed the major share
of development work and performance tests on the Equallzer Valve
to balance the dual oxygen system. Further dlscussilons with

and his englneers brought out the fact that there is

a posslble failure condition which the valve does not now meet.

The valve balances well within the 200 psi differential allowed

and compensates for the loss of pressure 1n one system. However,

1t does not compensate for the fallure where pressure ls retained

In the system but flow is stopped. These two failures are direct
opposites 1n action. We willl continue our development work on

the basls of discusslons and agreements with | | STATINTL

(1) We will run qualification and environmental tests on
the valve.

(2) We wlll redesign local components 1n the valve to meet
the flow stoppage fallure condition.

(3) We will investigate valve configuration to incorporate
1t in the oxygen on-off panel.

(C) HIGH PRESSURE OXYGEN SYSTEM

As agreed on at the meeting, the high pressure oxygen supply
has been lncreased from 2800 psl to 3000 psi.

(1) We will requalify to the 3000 pound pressure the system
and components as requlred.using simllarlty to previous tests as
a bagls whenever possible.

(2) We will up-grade components as necessary. However,

our 1nitial dilscussions indicated that no hardware modifications
wlll be necessary except changing the reducer pressure schedules.
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I 24 December 1963

Page -3-

(D) LIQUID OXYGEN FOR VEHICLES 132 & 133

Contrary to what I sald at the meeting, the standard oxygen
converters are qualifiled to an operating temperature of 260°F
1n accordance with the latest specification controlling this
equlpment. We are at present reviewlng the schematic for the
llquld systems to make sure that all services can be. performed
In accordance wlth required operating conditions. This includes
f111, purge, draln, pressure test, ete., for both converter
system and vehlcle tubulatilon.

(E) SYSTEM HARDWARE UP-GRADING

As mentloned 1n the meeting we are having some difficulty
in arranging for the return of hardware from the field for
upgrading at the plant. [ ] volunteered to push this
problem from hls end. In the next few days we will be supplylng
Ed a document ldentlfying all individusal components involved.

Our present schedule, as determined in our meetlng on the

18th with] , calls for the completion of Items A, C,
and D by the 15th of January. We are anticlpating a meeting
wilth| | and his englneers shortly after that date to

revliew the data we developed.

STATINTL
Very truly yours,

ce:
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SUBJECT: Suimary ranort of Aeroselical coniarendsf, 2¢ Dacsmhnr 1niw

- TO: D LIFE SCIENCES D BIOASTRONAUTICS D SURGEON -
w Chief, USA. -

- 1. Previous communicsiions to your oifice on %40 gunject o7 -
the operatidnal readiners of projec . geromedical provadures and

eguiprnent have enuacrated ths activitiey .nderitaicen and ithe perso mel

- invplved during the past € weoks in order to establigh n yeare—end -
staua report on tisse miiiers. The finsl sonferesce was held
15=16=17 Ucemher at the risld Hration and environs and yielded th s

- following statementia ang coneurrencse: -

Be High preasure 02 ayatsa {3000 peids &1l tunke anc
- components have beandeviionad o d A1l be fully oualizicg fer -
production and installstion i Y0=120 dayas. A sorelule Lag bezn
prepured by the prime ani gsub-contracter Yer retromodification
- but {0 date tnis scheduir is nn+ Dokng met lue to an
iack of spars rarts, tho wicreahouts -7 wodoh are +ta
srime and gub with subge uent actiop seia- Sssen by
- correct the current lag ia =he vetromod shiadule, T
Lo Loen tasted and deva: it betievs i4s perfousnce
pees by leod { aspecs coiloc Sor boeading down Lot % witi 1o
- ETIRTLD pressur. Alffersinel tron 290 231y curreny hieolas -
dcwn wilk ne ersater 4t el tasr L0C sai.) P Tirwell
will sxtend furthor tasxt: s Inclade sihe devalnpe o
- and lighter article. -

¥ 3

be Jull pressure srotective suit sseenbly: -
- conpiaints eentsy arcund buli and Tiscontert of the e

s
thne problem of vigor relilzctance atiil of By e
ineflisht porformance by the dyivers oo o3 EaT IO OF
- @ost personnel helieve t-st fhe =izzaegd ] e d
satisfactorily witn the rregmmt aguiprent, It is rer eyl oy L Toaah

tae ghesr bulk arnd welshit ¢f die equipment will R0 Uunecessary
- burdens upon the drivers during an zetusl srerwtioral CLEBICH. S0 i o
of the immediate fixes whiolh }ove been anéarvay the e cart G=8 g0
wa) provide significant alleviation of these advercs ‘actors. The e
- include the neck 3pring ©o raduse the F71ght of the belwet on the -
heads ilaproved suspension ang ear nughicnsg: reworking of +the
sircraft-sult vent cystem to glleviate bal.oooning o7 the suity ra-
- pacikaging of thewARB to aro¥ids 2 nore esmTactalle wud Lroader

ssating areca. A1l perso.nsl pre sgroed tiat the optimel and desir g f‘

degree ol driver-opsratiorsl efflcione car anly ite oo tatead Ly s
- vigorously pursuing a ‘me o0 laprovement 27Rran on the pootectiv. [

coilpaent asgombly., g

.

“—

W’
TINTL
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SUBJECT: 3 ORI BACTE] UTETRS Pa- orf.are D ldenisd B
TO: D LIFE SCIENCES D BIOASTRONAUTICS DSURGEON -
Ce UXxygen utilizetion stuiies: rFur ttmr mﬂa:*ur mnts nade -
at the operstioual ares, altucugh m'm rrbondably erude, lave indioatac
that an accepteble ﬁfm*e 28 3Te0 g :11,,. driv T8 s
ueﬁ,n za.J.r}._y well esgvablisned] aitino A d He rarernbersd 4k ot -
ustll actual tr-dining Tiioto a.;i‘ by .'f.'-:gmr on and complex Ly
are wadertaken, we cw,u_m% placs fall calis we unoy these tigures,
Tyawre can be lltLLe doukt from ?511(-" n‘e;jzwmar Bé'.,ur?j.fsc‘ rade by -
voth Firewell and Jlark tant tis Qures n" Yt gomGen with its
over pressures and gradi-ats ;r, { -t iiu..z.’ rescoriible fo-
unecessary losses 01 OEyaan and E held beitween thr» -
prime and the-e two sube or L-—i—‘ BmCcamtar Hor': cut in dztail
the mechanical and preusdtic vetarls ot e srcbies sl c’*’aa ug
with firm recouwendations for furtasy Fegtirne whint will aluci *';tw -
both the spwcific faetors iarclvoy e Lrensly the ¢orroptive sotlon
neagded 4o be taken.
. -w
de Instrusmentation {, ariver % soulo entl oend airel ation
atadisg: ALl nersonnel are Srasd toat soRe rewn dve tha
questions ¢f driver=parfio *ﬁ-we* rﬁam*:;&»ﬂ‘- ORYRAL oz -Bamy tion -
1t will be necessary io OIS AT gt Ni;;.ﬁ-’i(‘n g -
opermtional durntlon with oo Lrivesn i
in au &ltim;e chamber tae oras -
CEN be acc ueately rapro et RN
m aid ba desivned to ae 1 le lr aot
Lhat a valid emwmus} coule he mtcle -
sorne gituatisns, Thus T aeve slan
m:t‘agts,c, facllity with t g e mes
‘@L”.u Lo dngtrosents with o j -
Soming Lo arsand OO, 000 (ol s w..m,-,-
Dijparas i curreatly wade:
e ALICYVW QUL ]
ol reviess at hendguariers
exroreises carried out ab to -
conferences on trho sucygect.,
E‘Lii’:.;.l’:‘“r A by the operchici sl o fet
10 kg £ or Lﬁ“ts 3. COugiuira m }imiui a.kncvt,ﬁ;x{a,‘;,c_:mr -
wi.ﬂ:; : Y % Ar luro: ~atnon 1t has been
ilot perz, SHNED dreddt Lo Yeot Lreld 4
creserita AENSE Sosoeiuras. -
£ ..! oi .,.s reroe.ni & ths £z EIN R e = Fig )
cotpany pllote are spring-i Aaitoon on thie g
subjech bat nevertheless =i univarsal Adpiver f
e PTOgTEn shiould s ith ta= judorsgious :
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AM-GQ1
26 December 1963

P. 0. Box 2605
Buffalo 26, New York 14226

Dear Joet

As discussed at the meetinge r 16th and
17th, we are programming & eonsidera t of effort on
the suit and hardware areas to attem?t %o Ze OXygen

consumption. The enclosed letp
give you an idea of the areag )
these aress were agreed o &
December 18th.

ahe\ investigating. ¥ost of
Mtirg withl —— ] on

We would like you to cdnblaid the work you started in
3C€ lesign and materiasl. It was

scdvce drastically, the affects
saveen ednsumption through stiffer
that this work should be

srpat affect on reducing non-

At the sgne time, we are going to experiment
head b er

reported that you szr@-eb.
of sult pressure We
face dame. It 1§ D
continued as 1% ¢
breathing losaes
with wh?t W

in the helmet t2 move the

1%+ did (ot come under diseussion at the geﬁeral

meeti Monday, T believe all involved are greatly concerned
about e face pigge reflectance problem. It is mandatory
that ve\? decessary efforts golng on this problem to
resolve e aufckly as possible. If you require or would

1ike assiétaﬁce'fram us we will be happy to make an englineer
avallable.

At the meeting on December 16th, you stated you had no
experimental or develapment helmet to use for investigation
purposes. Proceed immediately to make a helmet for this
usage.

Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3
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| AM-9S1

26 December 1963

STATINTL

After we have completed the suit test work indieated
on the attached schedule, we will be returning| I

-sult for up-grading., We have found salt deposites in the

helmet tubulatisn. In some teste this has presented a problem.
In particular, we would like the neek ring changed to the ring
that is the ecurrent standard. If the ring cannot be changed
we would like t9 consider making & new helmet faor this sult

a8 we believe we should have the latest conflguration avaeilable
for test and development work. If it ie ngeessary to make

the new helmet for Harry's suit sssembly, (Would it be possible
for you to rewdrk the existing helmet for ur development and
test work?

Very truly

I STATINTL

Ernel.

cet
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To ;| l.— Date : December 30, 1963
From : [ 1]

Subject @ Oxygen Consumption Problems

Moetings on December 17 and 13 betocen David C].;;:,I']!\, Fircioel, and
ADP yiclded the foilos i g results,

1. Lockheed to make new regulator for suit veut nressure At 20"
Ho0 and aporoximately 12 CFM.

2. Firewel to make a sew fier control veot valve o toe s it. Twao
prototypes availalle Docember 26,

3. I:l‘las removed water check valves to flight test Lower pressare
iddrop possibilitics. T be doune im n.odiatel o,

[N

Firewel to conduct tests to estatlish vali-lity of CFM veut 1.5
At varions ouessures eqivilent to practical aireraft conditi s,
Shotld be done and doct aented Ly invioary 15,

5 Ao Result of these tests may be to osen Lp the sit controller
Ly reduce pressure drop wcross it

B 1: veat {1 vvs are lovr and thus s it controller nressure drops
arc low, then equipment showld stay s is.

@ David Clark and Firewel to work on fuce dain sroblems to make
stiifer or suposort helnet better in order to alloviate DI GBS e
pulses in lace arca »hich cas se oxygen voastage.  Shw 1d be done
aud documeaented by Jancarcy 15,

6. Lockheed and Fire el t work on damoers to apnly to the breathing
regelitors to descnsitize them so tait suit press.re piilses cannot

O

waste oxygen.,  Should be doawe by Joacary 15,

o Firewrel to contin e w ork Hu the oxy e equilizer to elimincte
ALP objections to arierzcacy coiiiions whick cotld cavse ¢ome-
plete loss of vaboard oxyyen,  Shotld have aqsvers to evaluate
by Jancary 1-,

B. Firewel to atternst tuwork tiis e oaliver into t e x Jue  control

proacl to alleviate vastall tir 0 vrobleoy . Dirawing s to clweck by
denvcary 15,
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The LOX dewar s sed on ield 253°F
. | ewars to po P sed Qu two wrticles are calified to 2650
aad tuos are wsable 1o r wheel vell area,. We may have to obtain

(I . v e ) - 3
these dewzars from the Nav, siace ol 400 were srocure:d by the
Air Force. We are oroceesii 1 bnmedistel; ta iastall these,

As you cau see, some preblems will be solved ! man - “aswers avidlg
able by Jovary 15, ' STATINTL

kld

(o o3
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4- | ""‘P\"b or3
January 7, 1963 L

Dear John:
Subject: Thinner, Lighter Parachute

Now that we have developed a dependable parachute that covers
our complete aircraft performance, something incidentally, that

no other high performance aircraft program can claim, we must
heed our pilots! criticiams with regard to comfort and mobility.

With this in mind, we have developed and mocked up a new thinner,
lighter parachute which retains all of the performance character-
istics of the present parachute. You will see that this new para-
chute makes full use of almost all of our presently developed hard-
ware and as a result requires a fairly small, safe development
effort to get it into production.

Two recent developments make it almost mandatory that a decision
on future parachute configurations be made immediately. They
are:

1. The fact that we should pull out of for security
reasons and go to a new parachute source.

2, The possibility of building many more parachutes; which
should not be to an uncomfortable configuration.

With this in mind the following desired improvements are included
as the result of operational usage comments and experience. The
comifort improvement features were again emphasized by several
board comments on our recent R-12 Mockup Conference.

1. Remove parachute restriction, stiffness, and weight off
of pilot's shoulders.

2, Move pilot back on seat cushicn.
3. Provide more pilot leg room.

4, Improve chute deployment - more pull force on rip cord
pins.

Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3
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< | 5. Eliminate present free-fall, which could be 1600 feet maxi-

6 ' Kcioqfa:tp green apple to right hand side and incorporate the
érergency oxygen pressure gauge for inflight viewing.

7. Improve zero lanyard actuation. Reduce hazard of pilotto
_ mest collision on man/seat separation. '

78, Reduce parachute weight by six pounds.

) 9 ‘ Pr}d\ride an individually fit parachute support spacer relieve
" chute weight. Allows pilot freedom of movement.

10, Im;p_‘rovg maintenance and service life of parachute and timers.
"a. Reduce number of timers, {Two in lieu of three.)
b. Provide re-usable harness when container is replaced.

c. Direct rip cord routings provide most reliable system
in service. -

The basic changes to obtain the above involve a repacking of the
assembly in order to reduce its thickness, a redesigned torso har-
ness, and an integrated timer/oxygen pan. The parachute itself,
drogue and main, are not changed - merely repacked. Tablel
illustrates the current and proposed hardware with regard to sources
s8nd modifications required.

A mockup of the improved parachute configuration has already been
appioved by our pilots. They would like to have it as soon as pos-
sible. We have refrained from demonstrating the improved para-

STATINTL chute to your or| lpilots until we reach an agreement
a8 to our course of action. ' '

We have mapped out a development schedule that will produce the

inftial flight-worthy parachutes in April 1964. This program is

shown on Table II. A preliminary estimate of the development test

progrim costs iudicates“thltl_—y_l is involved for hardware and STATINTL
engineering costs. This does not include the Air Force costs for

STATINTL :l_and El Centro tests, which we cannot judge.
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HARDWARE SOURCE

ITEM CURRENT . PROPOSED COMMENTS
STATINTL .
Parachute Container
Parachute Harness Extensive Mod, requires El Centro Tests
Parachute Main Canopy Identical
Parachute Drogue Canopy Identical
Timers Drogue Release Slight Mod
Drogue Jettison Not Required STATINTL
Main Release Requiresl:lmxliﬁcaﬁon Tests
Oxygen  Reducer Firewel Firewel Reduced from 2 to 1
Bottles (3)‘ Firewel Firewel Reduced Bottles from 6 to 3
STATINTL Green Apple Firewel Firewel Gauge moved to Apple
Quick Release Main (2) Identical
Drogue Jettison (2) Firewel Firewel Identical
Double Footman New Item STATINTL
Timer & Oxygen Pan Assembly Firewel Lockheed New Item
STATINTL

Parachute Assembly & Pack

Manual Main Release Identical

Approved For Release 2004/01/76 : CTA-RDP75B00285R000400040001-3
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JAN.  FEB. | MARCH APRIL MAY JUNE JULY AUG. SEPT.
STATINTL !
I
[ |
i
Mockup Evaluation E
[ ] | |
3 @
Order Timers [8 Test Units |
|37 Flight Units |
|5 Flight Units | 1
Order Special Hardware hQ Test | L_;_Mlﬂlj_l_l_ll_il! ‘ |
[5 Flight Units |
;
Order Pans and Oxygen Components o Test | | __|_ 40 Flight Units }
5 Flight Units l
Order Parachutes Tto Test | [ 40 Flight Units 1
s i‘Iight Units |
Prototype Approval | |
|
'
El Centro Tests
No. 1 = 5 Whirl Tower 100 KIAS (Sequencing) [
| |

' Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3 D
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JAN. FEB. MARCH APRIL MAY JUNE JULY AUG. SEPT.

No. 2 = 1 Drop Tower Drogue (7000 lbs) -
No. 3 = 1 Drop Tower Main (7000 1bs) [ 1
‘ 1
|
No. 4 = 1 Whirl Tower 100 KIAS (Main) [
No. 5 = 1 Whirl Tower 300 KLAS (Main)
No. 6 = 3 Drops from A/C 300 KIAS at
20, 060 Ft. ‘
%
No. 7 =1 Live Jump . i‘
STATINTL I:I.I.e.ts
Qualification - Comb. Main & Drogue Timer —

STATINTL [ |Tests |

2 - Ejections "Low & Slow"

’ Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3 ’
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January -, 1964

Dear Harry:

Subject: Sponge Rubber Spacer to replace present Rigid
Spacer on top of Kit

As a result of pilot complaints regarding the effort required

to lean forward, we have been using a sponge rubber spacer
between the parachute and the survival kit instead of the rigid
spacer as supplied.

This is made up of 6 layers of 1" thick sponge rubber 2ncased
in & fabric cover. The shape i#s such that it fits between the
aft edge of the seat cushion and the back of the seat.

The density of the rubber is such that the weight of the para-
chute compresses the 6'' to about 3.,

At 3.5" compression the spacer is exerting about 50 i1bs. of
upward pressure and at 4" about 30 lbas,

This means that as the man leans forward and tries to lift the

parachute off the kit he is getting assistance from the spacer.

The spacer is hand tacked to the aft end of the seat cushion.

We make no claims as to the originality but feel that the sponge

gives good results and is less apt to cause back injuries during
some of the bail out attitudes.

To date we have only used these with our pilots. Since you and

recommend that you have this modification made to your equip-
ment.

Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3
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Page 2
- I have taken the liberty of sending copies of this letter to STATINTL
STATINTL | |
Best regards,
[ ] STATINTL
kld '
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AM-1023 47
17 January 1904

P. ©. Box 2605
Buffalo 26, New York 14226

T —

Dear Ed:

eed to
t this tlue
arge share

During our meeting of December 17th, we
sccomplish a8 number of tasks by January, l5th.
we are not completely filrished but we
of the tasks completed.

The new sult vent flow valve
to[___ ]and has been flown.
vent flow control with this n wever, thils valve
design problem cannot be tots d until the back
pressure control is installed 1 ent system.

ted by yolY, was sent
reports better STATINTL

We have partially
work with varying res
Part of this work is

ult dynamic exercilge
ons and new approaches.
p until we check ocut the
1lations in the helmet.

the breathling Sne of AH4r prineiple investigations
was | extrvolit~appprach, This approach affected
the breathyf)f characteristics to the polnt where we have

z fhout future work in this area.

_ We haktX come up Aith a method of reducing the sult
controller RAgk pregdyfre for the conditions which we have
examined, AN\Jou—fG&fe inferred in the past, we belleve that

& lower controller back pressure will reduce the affect of the

dynamlic pressure splkes on oxygen usage.

I discussed helmet face dam modification studles with
| | yesterday. He has not made the progress that we
would 1like in this area but expects to have sdditional tests
completed some time next week. The tests that we have run on
rigid and seml-rigid head bumpers, to minimize the motion
differential bhetween helmet and face dam, have been insignificant.
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In checking our altitude chamber ventilation system
for flow volume we found that we are lacking capaclty as
we are interested in getting flows up to 50 CFM. We belleve
this restriction has been corrected with the modificatlions
STATINTL made, unfortunately, | | showed up a week early
tylng up our chamber until the first part of next wecek.
' These altitude flow versus back pressure curves should requlre
only one or two days of ectual test work.

We have requalified all affected componerts in the _
high pressure sy. tem to the 3000 psi pressure. We experlenced
v no difficulty with any item and at the present, time belleve
STATINTL the only change will be to ralse the pressure (qchedule a
- few pounds. The reports are now being prepar ont these tests.

he balance

We are STATINTL

| has been suecessful 1n mountl
valve in the panel envelope glven us b
proceeding to make a cample of thls unit for e tlion
purposes. A feature added to the assembly 1s a ual
controller on the balance valve, fetiNng which ws2did not
have before, however, to date we been able to
generate 8 means to compensate
stoppage but retention 2f sys

Your suggestion of i £iAnt by-pass or a pressure
actuated by-pass was inv zat " found not to answer the
problem satisfactorily 3 ekingaWie constant by-pass we

~ found that a & SLPM ¢
pressure spread of a
compares to the 60 B
Tests using a 1C SLP}
system pressure diffe

Niad

before stabilization., This
pressure ppread of the existing valve.
onstant Yy-pass were stopped after the
tial rehlhed 400 PSI.

Your sfgfestion of a pressure actuated by-pass, using

( greater wAb-system pressure {or actuating, was
However, |dnce the system in which flow has

s off the/dood or lower system, no Turther

ay occury An either system. Therefore, there is

cirecadylt differential for actuatlion or for use

pressure de
no increasing
ap a signal.

We are eontinuing our efforts for a total fail-safe
desipgn of the balance valve. All of sur ldeas and approaches
to this problem solution had negative results. If you or
Dan have additional suggestions we would certainly appreclate
thein. _
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We are pursuing all uncompleted areas and expeet to
have all tests completed the week of the 27th,

Do advise me as to the poscibility of getting together
to discuss the results of the work we are doing and applications
of deslign changes.
Very truly yours, 4
STATINTL
STATINTL P
ces
-
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PROGRAM STATUS

I. Ares of Responsibillty

General definition -- man assoclated problems. Specific
sreas are (a) Life Support, (b) Safety and Comfort, (¢) Testing
and Indoctrination, and (ds Personal Equipment.

These specific areas have developed 1ntoi

nents,

1) Oxygen System and Vent Qontrol ¢o
into the

primarily components and integratl
airframe,

2} Full Pressure Sult and Cont
'3) Associated Flight Equipme

4} Ground Support Equip
gulipment

5} PFleld Activit
Personal Eqg Lpr

(1)

xygen supp}y capaclty presently installed not
reat eno to provide MIL spec 25 LPM over

' ge. Additional high pressure supply
) estigated as well as feasibllity of
liguid oxygen storage.

Studies are being made on sult, sult hardware,
vehicle systems to attempt to reduce safely the
usage rate of oxygen to reduce the oxygen storage
requirement, Oxygen usage 1s belng studied to
determine amounts lost through leakage as well as
normal consumption, added consumption through added
mental and physical tasks.
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(2) Full Pressure Suit (Joe R.)

Program Status RFZ - 23 January 1964
» Approved For Release 2004/01/16 : CIA-RDP75B0p235R000400040001-3

¢) Balance of dual high pressure system required to
insure missio.:. completion, Systems do not have
inherent eapsbllity for self balance contrary to
priginal analysis.

d) Vent flow hose and disconnect assembly under deslign
change due to actuml fleld usage belng different
than original intention. This 1s principally in
diseonnect ares related to frequent removal and
reinstallation of unit from seat.

Lete problem developing in suit end friction disconnect
break load droppin: off through usgge. Revislon 1s
necessary to eliminate this plus tdHimeet requested
change of parting load.

e) Comfort - Fit problems Y Joe R.

| . Helmg e \plece refléectance -
¢lear wired nat yet Aluateld) s 1t does not fit
the standard helmei e

New gloves belng onqe 9y’ all c¢ompany drivers.

7 run at Firewel. Data

b) More dynamic motion
3 Altitude flow

being prepaped £of
tests run
for evalug

¢) Helmet rek
means t0

be.d Any change which will effectively reduce
sult pressure waves dr spikes wlll cause
b £0 negative on breathing insplration.

Reaign of BhHlt mounted vent flow valve could change
g’ pn results of new vent air control.
Preert’_vént alr flow and pressure excessive,

Three (3) valve models presently available for
evaluation.

e) A compensated exhalation valve 1s currently being
tested. Initial results indicate no improvement.
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(3) Assoclated Hardware

&) Parachute qualification program still has tests
under asnsiderationl L STATINTL

b) Emergency Oxygen System pressure settings have
been studied for resetting. Problem exlists of
loegl over-lap with ship's system, Modification and
improvement made make shift of Emergency Oz pressure
Bettings to 1low enough setting to eliminate over-lap
but retasin minimum pressure required for breathing
performence and face plece seal inflation.

rifteen (15)
vision
ate movement

¢) Survival Kit in short supply. Onl
prdered under contract. Possible
forthcoming on riser pad to accomm
of driver in seat.
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Fabrusx 4, 106+

Dear John:
Subject: Lightweight Helmet with Oxygen Mask

At our meeting of January 29, we arrived at a consensus of
opinion that we should pursue the development of the oxygen
mask concept in order to eliminate many of the pilot's valid
operational criticiams of the present full pressure suit. [
would like to suggest a program to build prototypes of this
concept for our pilots to use as soon as possible.

While it {8 true that we demonstrated a working system of
oxygen mask and full pressure helmet, we are not equipped
in our shop to do this particular type of development work as
well as David Clark or Firewel. I believe that David Clark
should develop the mask and helmet. They should work with
Firewel to match the dual breathing regulators and qualify the
system in Firewel's tank test.

Since this program is primarily only that of marryiag k~own
bardware items, I would expect it to go rather rapidly. We
should have prototype helmets in 90 days. If David Clark
requires a good source for a lightweight molded flberglasse
helmet shell, we can supply this component. The attached
table indicates practical goals for the lightweight helmaets.

To implement this program, David Clark should do the follow-
ing:

1. Make a lightweight helmaet using the present neck ring.
This will permit direct interchangeability with present
suits,

2. Include a single visor aneroid operated to close at 30, 000
feet altitude pressure.

3. Visor to be tinted for glare.

Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3
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4. There is to be no face dam - some vent air is permitted
to exit around face.

5. Install a light comfortable mask connected to dual pres-
sure regulators in the helmet.

6. Mask to eventually have inflight feeding port.

7. Size the vent hoses to the helmet in order to restrict the
flow acrosas the face and to permit operation of the suit
vent valve.

8imilarly, Firewel on their part should do the following:

1. Cooperate with David Clark in matching the breathing
regulators to the mask.

2. Conduct qualifying tests in their chamber of the mask and
lightweight helmet combination.

I would like to monitor this program very closely and make use
of our pilots during the prototype stage in order to assist arriving
at a suitable corabination of hardware.

With regard to the aircraft portion of the oxygen system, we are
not too far from having a completely satisfactory system. The
addition of the equalizer valve, which we are building, should be
the last modification,

Firewsel should stop all work on the valve they are proposing. It
has inherent dangerous characteristics which are unacceptable.
All other Firewel equipment in the airplane's oxygen and nitrogen
systems is now working satisfactorily. In fact, it usually is pretty
good.

I believe this concept will go a long way towards making our pilots
more comfortable and thus ensuring a greater success of our very

" tough mission. I would recommend that this program be pursued.

Sincerely,

STATINTL

Enclosures:
1. Table of Helmet Weights
2. Proposed Operational Suit
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TABLE OF HELMET WEIGHTS

NECK RING

VISOR, OUTER
VISOR, INNER
EARPHONKS, ETC.
REGULATORS
BARRIER

SHELL

ANEROID MECHANISM

PRESENT LIGHTWEIGHT
. 28 . 28
.40 .40
. 94 0
.85 .60
. 88 .88
.50 o
2.50 1.25
_o .50
6. 35 lbs. 3.91 lbs.
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SEP. AN

PROPOSED OPERATIONAL SUIT CONFIGURATION

FLY MISSIONS WITH VISOR RAISED AS IN DYNASOAR SYSTEM
FLMINATE FACE PLATE REFLECTIONS
ELIMINATE FACE SEAL ¢ CHAFING
IMPROVED HEAD VENTILATION BY FACE
ELIMINATE EXCESSIVE OXYGEN CONSUMPTION
BY USE OF MASK

DECREASE SUIT VENT BACK PRESSURE

ELIMINATE FACE PLATE FOGGING & HEAT
OBJECTIONS

& CLOSE VISOR IF CABIN ALTITUDE REACHES 30.000 FT
A. MANUALLY (COCKPIT MANUAL LIGHT)
B. AUTOMATICALLY AS IN DYNASOAR

9. COMFORTABLE LOW PRESSURE MASK POSSIBLE
BECAUSE OF LOW CABIN OR SUIT PRESSURE
DIFFERENTIALS

10 MOVE BULKY ZIPPERS FROM CHEST TO BACK

v

o

a
-
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PROBLEM  AREAS

DURATION OF OXYGEN SUPPLY

A. IMPROVEMENT AREAS
|| GREATER SUPPLY

2. ACCEPT LOWER PARAMETERS FROM EXPERIENGE
3. MINIMIZE NON-BREATHING OXYGEN USAGE

a. SUIT AREA
REGULATOR  SENSITIVITY
EXHALATION  VALVE
SUIT CONTROLLER BACK PRESSURE
HELMET FACE DAM

b. VEHIGLE AREA
VENT AIR FLOW REGULATOR

MODIFICATION OF SUIT FLOW VALVE
B. SYSTEM BALANGE

| NORMAL FLOWS UNEQUAL

2. EQUALIZER DEVICE NEGESSARY

3. EQUALIZER FUNGTIONALLY DEVELOPED
a. PACKAGED TO MOUNT ON PANEL
b. MANUAL OVER-RIDE INCORPORATED

4. ALTERNATES
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OXYGEN CONSUMPTION GRAPH

CURVES IN LPM
28 —128

24— —124
25 15
20— — 20

PSI
16— —16
12— —12
) 17.5 5
225 \©
25
8— —18
p . . 3
LPM = APpsi x 1092 in
Xpsia x 61in® x Tmin
4 +— — 4
250 \
50 \\
0 , l l
0 2 4 6 8 10 12

Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3
HOURS



SE

Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3

PILOT RECOVERY SYSTEM

REQUIREMENTS

SAFE ESCAPE ON DECK AT 65 KNOTS

THRU ALL PROGRAM SPEEDS & ALTITUDES
UP TO

SYSTEM & SUB-SYSTEM TESTING

DROP TOWER
WHIRL TOWER
AIRCRAFT

a. EMERGENCY OXYGEN SYSTEM
b. AUTOMATIC  ACTUATORS
c. SURVIVAL KIT
LIVE JUMPS
a. LAND
b. WATER
EJECTION SEAT TESTS
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PILOT RECOVERY SYSTEM

DEVELOPMENT OF
STABILIZATION  PARACHUTE

CONFIGURATIONS TESTED

51 GUIDE SURFACE

60" GUIDE SURFAGE

78" FIST RIBBON HEMISFLO 35% POROSITY
78" FIST RIBBON HEMISFLO 21% POROSITY
60" FIST RIBBON HEMISFLO 35% POROSITY
60" FIST RIBBON HEMISFLO 21% POROSITY
40" FIST RIBBON HEMISFLO 21% POROSITY
3 FOOT DIA. BALLOON

4 FOOT DIA. BALLOON

45 FOOT DIA. BALLOON

78" FIST RIBBON
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PRESENT PARACHUTE

_ PILOT_COMPLANTS | DESIRED
COMFORT & MOBILITY
1. THICKNESS —6%" THICKNESS -5
2. HARNESS WEIGHT REDUCE

AND RESTRICTION
IN. SHOULDER AREA.

3. TORSO MOVEMENT | RESPONSIVE PARACHUTE
DIFFICULT. SUPPORT SPACER.
1 —

OTHER DESIRABLE IMPROVEMENTS:

° ELIMINATE FREE FALL BETWEEN STABILIZATION

CHUTE RELEASE AND MAIN PARACHUTE
DEPLOY.

o ELIMINATE GOOSENECKS IN PRESENT CABLE
ROUTING.
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PROPOSAL

e LA % L ————

INCORPORATE IMPROVED ACTUATORS AND
EMERGENCY OXYGEN IN NEW PAN.

DO NOT MODIFY HARNESS OR PACK.

THOROUGH INVESTIGATION TO PROVIDE
OPTIMUM PARACHUTE SPACER BLOCK.

STUDY OF WAYS TO IMPROVE SEAT
CUSHION FOR INDIVIDUALS.

ADVANTAGES

e SAVE 200 CU INCHES WHICH WILL PROVIDE

THINNER PACK.

e VERY LIMITED TEST PROGRAM.
® NO RQMT FOR NEW HARDWARE DEVELOPMENT.

DISADVANTAGES

BULK REMAINS IN SHOULDER AREA.
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RESULTING ADVANTAGES OF PROPOSED
MODIFICATION

I. THINNER CHUTE — NEED 1%”

2. ELIMINATION OF FREE FALL BETWEEN

STABILIZATION CHUTE RELEA
MAIN CHUTE DEPLOY. > AND

3. REDUCED BULK IN SHOULDER AREA .
4. REDUCED WEIGHT.

S. PACK REPLACED WITHOUT REPL
HARNESS. NG

6. MORE POWER ON RIP CORD PINS VIA
MORE DIRECT CABLE ROUTING.

7. ELIMINATE GOOSENECKS.
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RESULTING DISADVANTAGES OF
PROPOSED MODIFICATION

1. REDUCTION IN STRENGTH OF PARACHUTE.

2. EXCESSIVE COST FOR PRODUCING
NEW HARDWARE .
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WAYS TO REDUCE PARACHUTE THICKNESS

1. ELIMINATE DUAL EMERGENCY OXYG
EN
SYSTEM — CAPACITY 120 CU. INCHES —
AND REPLACE IT WITH SINGLE SYSTEM—
CAPACITY 60 OR 80 CU. INCHES.

2. INCORPORATE STABILIZATION
PARACHUTE RELEASE AND MAIN
PARACHUTE DEPLOY INTO ONE DEVICE —
—PRESENTLY TWO — .

3. REDESIGN PAN INCORPO
ABOVE RATING 1 &2
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EL CENTRO TESTS

NO. 1 10 WHIRL TOWER (SEQUENCING)

5 - 100 KIAS
2 — 200 KIAS
3 — 300 KIAS

NO. 2 3 DROP TOWER DROGUE (6000 LBS)
NO. 3 3 DROP TOWER MAIN (9000 LBS)
NO. 4 4 WHIRL TOWER 100 KIAS MAIN

NO. 5 4 WHIRL TOWER 300 KIAS MAIN

NO. 6 4 DROPS FM A/C 300 KIAS AT 20,000 FT.
NO. 7 12 LIVE JUMPS

4 BY PASS OF STABILIZATION CHUTE - 6000 FT.
8 TOTAL SYSTEM 20,000 ft thru 40,000 fT.

NO.8 3 DUMMY EJECTIONS

1 50,000 FT. AT M 15 — 1 SEC DELAY
{1 43,000 FT. AT M 17 — 4 SEC DELAY (FPY9)
1 13,000 FT. AT 340 KIAS

NO.9 2 LOW & SLOW

TOTAL-45

TIME — 3 MONTHS MINIMUM
COST —
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EL CENTRO TES3TS

NO. 1 ——é WHIRL TOWER 100 KIAS (SEQUENCING)
NO. 2 — 1 DROP TOWER DROGUE (7000 LBS

NO. 3 —1 DROP TOWER MAIN (7000 LBS)

NO. 4 —1 WHIRL TOWER 100 KIAS (MAIN)

NO. 5 —1 WHIRL TOWER 300 KIAS (MAIN)

NO. 6 —3 DROPS FM A/C 300 KIAS AT 20,000 FT.
NO. 7 —1 LIVE JUMP

NO. 8 — 2 EJECTIONS ‘LOW & SLOW”
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PILOT PROTECTION SYSTEM

|l VISOR REFLECTANCE

a. PRIOR ACCEPTANGE
b. CORRECTIVE ACGTION
c. PLANNED INVESTIGATION

2. MOBILITY & GCOMFORT

a. FLUCTUATION OF VENT AIR SUPPLY
b. GLOVE LIMITATIONS

c¢. HELMET WEIGHT & LEVERAGE

d. SUIT FIT COMMENTS

3 INFLIGHT FEEDING

4. INFLIGHT RELIEF

U CXANWNVIEN] | VUL T Q1O

BOTTLES
REDUGER
OFF—ON VALVES

VENT AIR  SUB-SYSTEM

SUIT MOUNTED VENT CONTROL VALVE
HOSE ASSEMBLY

Approved For Releas% EA)-EIMH 1;3 %QN&HETQEOOZSSROOMOOOMOM -3
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SCHEMATIC - ENVIRONMENTAL CO N
-~ OXYGEN BREATHING EMERGENCY
m ""ﬁTTLES o7 . DUAL REGULATOR . PACK ASSED{XYGEN
e o o 3
| L \ ON-OFF VALVE
5 ] ! o
j | i
i j
i |
|
|
. ; | REDUCER )
c Hi[?;“ N 5 _CVENT HOSE ASSY /
E N ! e
N > Ty
; <"1 ;- PRESSURE | \-FLOW CONTROL ’
f =/ REDUCER . ON- OFF~._ KNOB SEAT TO 'vmw/’l
: / ) VALVE S —- — DiscoNnECT |
" B i T~ | -DUAL OXYGEN /11
B —{ ; j DISCONNECT 7/ ‘
— L = Al
/‘ ,b\ ..... _Lﬁ— N : ‘
A I *~DUAL PRESSURE sHip 10 seatd |
VALVE. . bpuareressire GAGE(O 140 2s1) DISCONNECT i
L ovERROARD 1] GAGE (0-3000 Ps)) ! l
‘N%TCTETE(!)\!R ——ky \\ i e VENTILATION
| i R 4PRE5 AR INLET
P — SURE SWITCH INDICATING LIGHT
--------------- __qj},h,__hiwu_77“7_{g EMERGENS Yy v goype
——— FIGH PRLSOURL

LOW PRLSSURE:
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PILOT LIFE SUPPORT & RECOVERY SYSTEMS

© PILOT ENVIRONMENTAL
CONTROL SYSTEM

O PILOT PROTEGTION SYSTEM

O PILOT REGOVERY SYSTEM
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PILOT SAFETY AND PERFORMANCE

MISSION CAPABILITY PILOT LIFE SUPPORT AND

RECOVERY SYSTEMS
7

INDOCTRINATION

CREW SELECTION AND TRAINING

MAINTENANCE
CONTROL
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PROPOSED OPERATIONAL SUIT CONFIGURATION

FLY MISSIONS WITH VISOR RAISED AS IN DYNASOAR SYSTEM
ELIMINATE FACE PLATE REFLECTIONS
ELIMINATE FACE SEAL 4 CHAFING
IMPROVED HEAD VENTILATION BY FACE

ELIMINATE EXCESSIVE OXYGEN CONSUMPTION
BY USE OF MASK
DECREASE SUIT VENT BACK PRESSURE

ELIMINATE FACE PLATE FOGGING ¢ HEAT
OBJECTIONS

8. CLOSE VISOR IF CABIN ALTITUDE REACHES 30.000 FT.
A. MANUALLY (COCKPIT MANUAL LIGHT)
B. AUTOMATICALLY AS IN DYNASOAR

9. COMFORTABLE LOW PRESSURE MASK POSSIBLE
BECAUSE OF LOW CABIN OR SUIT PRESSURE
DIFFERENTIALS

iG. MOVE BULKY ZIPPERS FROM CHEST TO BACK

LAl I

~ o
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PARACHUTE UPDATING

ITEM THAT SHOULD BE IMPROVED

@ PILOT COMFORT -
PARACHUTE TOO HEAVY
PARACHUTE HARNESS TOO BULKY
CAN SOFTEN AS A RESULT OF KNOWN LOADS
PARACHUTE TOO THICK
GOOSENECKS ON ‘SHOULDERS, ELIMINATE

@ MAINTENANCE
THREE TIMERS AND COMPLEX CABLE ROUTING
USE TWO TIMERS AND STRAIGHT CABLE PULLS
INTEGRAL HARNESS AND PACK
PROVIDE REUSABLE HARNESS

@ OPERATION
TIMER POWER TO RIP CORDS
FREE FALL FROM DROGUE TO MAIN
EMERGENCY OXYGEN GAUGE IN VIEW
ZERO LANYARD ACTUATION FORCE
RESCUE BEACON

PRESENT MODIFIED
PARACHUTE PARACHUTE
57 LBS 50 LBS

X
) X
6.5 5.1"
TWO
X
X
X
45-80* 100-150#
1600 FT NONE
NONE INCORP
10-75 % 10-15 #
NONE INCORP
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LOW ALTITUDE HIGH SPEED
BACKGROUND - DATA

STOL (TFX) DEVELOPMENT PLAN —
WS 324A WORK STATEMENT —
TECHNICAL ANALYSIS BY SIX MAJOR CONTRACTORS —
VERTICAL ACCELERATOR - NORTH AMERICAN -| | —

CORNELL FDM #325 "EFFECTS OF ATMOSPHERE TURBULENCE - LO__
ALTITUDE-HIGH SPEED"

GD CONTINUED EFFORT —
ASZB/ASNST-2 EXHIBIT —

CORNELL FDM #343 "A TRIANGLE - FLEXIBLE AIRPLANES, ROUGH
AIR AND CREW"

USAF AD HOC GROUP —

NASA LANGLEY - ROUGH AIR - CREW PERFORMANCE LO ALTITUDE-
HIGH SPEED

NASA AMES - VERTICAL ACCELERATOR —

JOURNAL OF AIRCRAFT - LOW ALTITUDE, HIGH SPEED
- HANDLING AND RIDING QUALITIES (NAA)
OWNGRA ’

DECLASSD.';S;%;AL%;;A;; aie-ApRrbved For Release 2004/ e W5800285R000400040001-3
DOD DIR szoo.ro‘u,rm . } LR

cory (s

April 1960
Oct 1961
1960 - 61
1961

1961

1962 to present
Jan 1962

May 1963
Jun-Jjul 1963
Aug 1963

Jan 1964

Jan 1964

19Mar64
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25X1A



éﬂf@@é@

Approved For Release 2004/01[‘ : CIA-RDP75B00285R000400040001-3 (

LOW ALTITUDE HIGH SPEED
BACKGROUND - FLIGHT TEST

GD/FW — B-58 LOW ALTITUDE FLIGHTS - CARSWELL AFB — 1959
TO EDWARDS AFB

TAC — RETARDED WEAPON DELIVERY

TAC — PROJECT "LITTLE BOOM" — Summer 1960
CORNELL — REPORT #116, TERRAIN AVOIDANCE SEMINAR  —  October 1961
NAVY —— LOW ALTITUDE STUDIES - F-4 AND F-8 — Apr-May 1963
TAC —  PROJECT "RAPID RABBIT" — Sept 1963

19Maro64
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id i



‘ " 1-3
: - 75B00285R00040004000
Approved For Release 2004/01/6 : CIA-RDP

B-58 LOW ALTITUDE FLIGHT FiLm

GD/FW DATA ANALYS IS INDICATED.

RMS "g" AT COCKPIT - .15
RMS GUST VELOC ITY - 4 fps
AV_ERAGE‘ MACH - .92
MAX GuUsST ENCOUNTERED | 26.5 fps
FLIGHT DURATION 2 hours
ALTITUDE 100-500
Terrain Clearance

GROSS WE|IGHT 155, 000 - 100, 000
WING LOADING 100 lgs/sq.ft-65 Ibs/

sq.

LOCHT T 20Mar64

" 'ﬂa B ey _’/
3B 75800285K000400040001-3
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LOW ALTITUDE HIGH SPEED

REQUIRED F-111A PERFORMANCE (LO-LO-HI MISSION)

M=.5 TIME 102 Min, DISTANCE = 584 NM  ALT = 250

M = Accel TIME L8 Min. DISTANCE = 16 NM  ALT = 250'

M= 12 TIME 162 Min DISTANCE = 200 NM  ALT = 250'

M= .75 TIME 108 Min DISTANCE = 800 NM  ALT = 35, 000'
64ASL-1025
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FUNCTION OF:

1. GUST SENSITIVITY
WING LOADING
LIFT CURVE SLOPE
SPEED

FLEXIBILITY

BODY BENDING

2. METEOROLOGICAL ENVIRONMENT
® GUST VELOCITY
® GUST FREQUENCY

3 FLIGHT CONTROL
® AIRCRAFT SHORT PERIOD FREQUENCY

® DAMPING RATIO
® STICK FORCE PER "G"

Ui-g‘u;; INTVR I
Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3
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"RAPID RABBIT"

® 19 Low ALTITUDE FLIGHTS

IN F-104 AND F-105 A/C

® 9 FLIGHTS AT M. 9

~ ALTITUDE 100 Ft - 500 Ft AGL
— TIME 14-34 MIN. PER

FLIGHT
® 10 FLIGHTS AT M 1.05 - Mm 1. 15
— ALTITUDE 100 ft - 500 Ft

— TIME 2-7-3/4 MIN. PER FLIGHT

01-3
Approved Fol(REId%§el2D08/N1T1p AGIA-RDP75B00285R0004000400
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CONFIDENTIAL
"RAPID RABBIT"

STUDY CONCLUS IONS

® NAVIGATION AND AIRCRAFT CONTROL AT SUPERSONIC SPEEDS WERE
WELL WITHIN PILOT CAPABILITY

® A[RCRAFT CONTROL AND HANDLING CHARACTERISTICS WERE CLEARLY
BETTER AT I.2 MACH THAN AT .9 MACH

® SOME FATIGUE WAS CAUSED BY BUFFETING DUE TO TURBULENCE.

: 64AS L1025
Approved For RAI3d% bR ! éAL-RDP75800285R000400040001-3 _ 19Mar64
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NAVY LOW ALTITUDE FLIGHTS

F-4 AND F-8 AIRCRAFT OVER WATER
AND LAND SPEEDS OF 400 - 650

ALTITUDE 80 TO 500 FEET

ONF

~C IDENT
Approved For Release 2004/01/16

: CIA-FlDAP95BOOZ85R000400040001 -3
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NAVY LOW LEVEL FLIGHT TESTS
CONCLUSIONS

1. MINIMUM FEASIBLE ALTITUDE OVER LEVEL TERRAIN AT HIGH SUBSONIC
SPEED IS 100 FEET.

2. MINIMUM FEASIBLE ALTITUDE OVER MOUNTAINOUS TERRAIN AT HIGH
SUBSONIC SPEED IS 500 FEET

3. 5 T0 10 NM VISIBILITY REQUIRED FOR ACCURATE VISUAL NAVIGATION
AT HIGH SPEED OVER STRANGE TERRAIN

4, SELF-CLOBBER FACTOR NOT CONSIDERED SERIOUS AT SPEEDS UP TO
600 (FURTHER TEST REQUIRED AT HIGHER SPEEDS)

5. DUE TO "g" FORCES AND DAMAGE TO AIRCRAFT MAXIMUM SUBSONIC
SPEED AT LOW LEVEL HAS BEEN OBTAINED IN THESE TESTS.

CONFIDENTIAL 64ASL-1025
Approved For Release 2004/01/16 : CIA-RDP75B00285R000400040001-3 19Mar64
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CORNELL AERONAUTICAL LABORATORY
FDM #343

RMS VALUES OF "g" IN EXCESS OF .25 FOR SHORT DURATION CAN BE
EXPECTED TO CAUSE DEGRADED HUMAN PERFORMANCE.

PROBABILITY OF ENCOUNTERING TURBULENCE TO CAUSE RMS VALUES OF
"g" GREATER THAN .25 IS APPROX. 1% FOR B-58, F-105 TYPE AIRCRAFT

HIGH WING LOADING AND LOW LIFT CURVE SLOPE DECREASE SENS ITIVITY
T0 GUSTS -

NON FLEXIBLE AIRCRAFT ARE LESS AFFECTED BY GUSTS.

Ulwrccincy
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:SPECTRUM PEAK AT .6 —1.0 GPS FOR RIGID BODY ¢

; SO S SO R D R GOREED SEEEE e 4o et R ORE
""""""""""""""" . A

e —— e —

_REGION OF PILOT FEAR i\
'FOR AIRFRAME STRUCTURE '

'S
J
+
H

DURATION OF EXPOSURE ~ MIN
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WING LOADING,
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[SECRET

M = .60 AT 1000 FT ABOVE MSL
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LOW ALTITUDE HIGH SPEED
AIRCRAFT FLIGHT CONTROL

SUMMARY OF STUDIES

1. HIGH NATURAL SHORT PERIOD FREQUENCY
(NAA)

2. SHORT PERIOD DAMPING RATIO APPROX.
.8 (CAL, STI, NAA)
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THE F-111 PROGRAM HAS A CONTINUING

EFFORT 'TO RE-EXAMINE AND IDENTIFY

POTENTIAL PROBLEM AREAS.

G CLISSIELD
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ADDITIONAL PROGRAMMED TESTS

L T-29 FLIGHT TESTS
4 F-106 FLIGHT TESTS
L4 DORA

®  F-111 FLIGHT TESTS

"
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"DORA"

® HAS COCKPIT MOTION
— COMPLETE COCKPIT MOVES
— MOTION WILL BE PROGRAMMED AS A FUNCTION OF

GUSTS VS AERODYNAMIC CHARACTERISTICS OF F-111
AND PILOT ACTIONS

® MOTION SYSTEM CAPABILITIES
- +9% to +14° ROLL 500/SEC2

— +149 to -6°9 PITCH 300/SEC2

_ +12 INCHES VERTICAL DISPLACEMENT
5 cps RESPONSE CAPABILITY

+ 10 g CAPABILITY

|
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ARTIST'S CONCEPTION OF THE‘ DORA FACILITY
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DYNAMIC OPERATOR RESPONSE APPARATUS
(DORA)
PURPOSES

® CREW STATION EVALUATION AND DESIGN

WORKLOAD DISTRIBUTION
CONTROL - DISPLAY RELATION
CONTROL ACCESSIBILITY
DISPLAY ADEQUACY
INFORMATION FLOW AND USE

® "PARTICULAR ATTENTION SHALL BE GIVEN TO HIGH SPEED,
LOW LEVEL FLIGHT" (FZM-12-010, DATED 10 SEPT 62)

® EVALUATE RECOMMENDED CHANGES TO THE COCKPIT
® "PRE-FLY" CRITICAL PORTIONS OF TEST FLIGHTS

® RE-STAGE INCIDENTS OR ACCIDENTS

19Mar64
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CONCLUSIONS

AIR VEHICLE MUST BE DESIGNED TO MINIMIZE EFFECT
OF LOW ALTITUDE FLIGHT ;

THIS PROBLEM EXISTS FOR BOTH LOW SPEED AND HIGH
SPEED FLIGHT

A WEALTH OF BACKGROUND HAS BEEN ACCUMULATED.

PRESENT TESTING AND ANALYSIS INDICATE ACCEPTABLE
LOW ALTITUDE CHARACTERISTICS

ADDITIONAL VERTICAL ACCELERATOR TESTS TO BE
CONDUCTED AT GOVERNMENT FACILITY MAY BE
DESIRABLE,

Fio g 19Mar64
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